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Article  I.—  THE  ANTS  OF  HAITI.i 

By  W.  M.  Wheeler  and  W.  M.  Mann. 

The  following  paper  is  based  on  a  large  series  of  Fonnicidss  taken  in  the 
republic  of  Haiti  by  the  junior  author  during  the  winter  of  1912-13,  while 
he  was  collecting  zoological  specimens  for  the  Museum  of  Comparative 
Zoology  and  Mr.  B.  Preston  Clark  of  Boston.  Although  San  Domingo  was 
not  \nsited,  it  seemed  desirable  to  enumerate  also  the  few  species  known 
from  that  country  as  well  as  all  previous  records  from  Haiti  proper.  As  the 
naturalist  is  apt  to  encounter  peculiar  obstacles  in  carrying  on  work  in  the 
island,  the  junior  author  wishes  to  express  his  appreciation  of  the  kindness 
of  a  number  of  gentlemen  who  assisted  him  in  obtaining  transportation, 
letters  of  introduction  and  living  accommodations.  M.  TancrMe  Auguste, 
the  late  president  of  Haiti,  gave  him  general  permission  to  travel  throughout 
the  republic,  and  Archbishop  Conan  kindly  furnished  him  with  letters  to 
the  priests  of  his  diocese,  the  only  gentlemen  with  whom  it  was  possible  at 
times  to  secure  lodgings.  Father  Plomby  of  Furcy,  Father  Braun  of  Grande 
Riviere  and  the  Abb^  Meliande  of  Milot  befriended  and  lodged  him,  not 
only  once  but  on  several  occasions.  Mr.  Willoughby,  chief  engineer  of  the 
American  railroad  now  being  built  through  Haiti,  looked  after  his  welfare 
in  the  construction  camps,  as  did  also  Messrs.  Wilkinson  and  Shea  in  the 
northern  part  of  the  republic.  Dr.  John  B.  Terres  welcomed  him  in  his 
home  at  Diquini,  a  short  distance  to  the  west  of  Port  au  Prince.  This  was 
an  ideal  spot  for  collecting  and  the  genial  doctor  himself  took  a  personal 
interest  in  the  work  and  collected  many  desirable  specimens.    The  junior 
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author  alsQ'pgssed  several  days  on  the  enormous  sugar  plantation  at  Mo- 
mance,  .as 'the  guest  of  its  owner,  Gen.  J.  F.  Jeffrard.  In  the  north,  head- 
quarters were  made  at  Charmette,  near  Cape  Haitien,  in  the  home  of  an 
AmeHcan,  Mr.  W.  M.  Kirchner,  who  is  engaged  in  growing  cotton.  Dr. 
tl^nxj  Fumiss,  United  States  minister  to  Haiti,  gave  much  useful  advice 
'■•ijirf  assistance,  and  Messrs.  Moore  and  Furbush  of  the  American  legation, 
V , ,  ^  'M^essrs.  Baptiste  and  Livingston  of  the  Consular  service,  Mr.  J.  H.  Allen 
of  the  National  Bank,  Mr.  Johnson  of  Jacmel,  Capt.  Gatchal  of  Port  au 
Prince,  and,  in  fact,  all  the  members  of  the  American  colony  greatly  facili- 
tated traveling  and  residence  and  were  of  material  assistance  in  many  other 
ways. 

The  following  is  a  list  of  some  of  the  localities  cited  for  the  various  sj>e- 
cies  enumerated  in  the  following  paper,  with  notes  on  their  peculiarities:  — 

Diquini.  The  residence  of  Dr.  John  B.  Terres,  United  States  Consul 
General,  near  Bizaton,  west  of  Port  au  Prince  and  among  low  hills.  Culti- 
vated ground  and  open  woods  along  a  stream  made  this  a  rich  field  for  the 
collector. 

Momance.  The  sugar-cane  plantation  of  Gen.  Jeffrard,  on  the  railroad 
between  Port  au  Prince  and  Laogane;  flat,  cultivated  country,  a  little  above 
sea-level. 

Man7iemUe,  On  the  west  shore  of  Lake  Assuei;  hot  and  dry,  with 
desert  vegetation,  such  as  cacti  and  thorny  bushes;  with  a  few  small, 
sporadic,  cultivated  tracts.    This  locality  is  scarcely  above  sea  level. 

Petionville  (Le  Coup),  The  summer  resort  of  Port  au  Prince;  about  three 
miles  inland  and  at  an  altitude  of  about  500  m.  Most  of  the  collecting  here 
was  in  shady  ravines  and  on  the  hill  slopes  back  of  the  town. 

Furcy.  A  small  settlement  in  the  high  mountains  south  of  Port  au 
Prince,  at  an  altitude  of  1730  m.^  Collecting  here  was  mostly  along  the 
mountain  ridge  or  in  the  canons  on  each  side.  Owing  to  the  altitude  the 
climate  is  delightful,  though  the  nights  are  rather  too  cool  for  comfort. 
There  is  a  curious  intermingling  of  tropical  and  temperate  vegetation,  pine 
trees  growing  with  coffee-plants  and  bananas  among  patches  of  Indian  com. 
Numerous  insects  seemed  to  be  peculiar  to  this  region,  notably  Macro- 
mischa  sallei  subsp.  haytiana  which  was  taken  only  here  and  as  the  common- 
est insect.  It  is  not  improbable  that  each  of  the  mountain  ranges  of  Haiti 
has  its  own  faunal  peculiarities. 

Mountains  north  of  Jacmel.     A  region  on  the  eastern  fork  of  the  river 


>  The  altitude  of  Furcy  is  stated  variously  by  different  authors.  L6ger  (Haiti.  Her 
History  and  Her  Detractors.  Neale  Pub.  Co.,  New  York  and  Washington.  1907,  p.  275) 
gives  it  as  1,540  meters.  A  map  in  the  presbyt^re  of  the  chapel  at  Furcy  had  it  marked 
1,730  m. 
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which  flows  southward  and  enters  the  sea  at  Jacmel.  The  exact  location 
of  the  collection  cannot  be  given,  but,  roughly  speaking,  it  was  along  the  river 
about  a  ten  hours*  horse-back  journey  from  Jacmel. 

Cape  Haitien.  Collections  mostly  from  Charmette,  the  plantation  of 
Mr.  Kirchner,  some  three  miles  southeast  of  the  town. 

Grande  Rimbre.  A  few  miles  beyond  the  town  on  the  right  of  way  of  the 
railroad  now  under  construction  at  the  camps  of  Messrs.  Wilkinson  and  Shea. 

Milot.    On  the  trail  between  Milot  and  the  citadel  of  Christophe. 

Up  to  the  present  time  our  knowledge  of  the  ants  of  Haiti  has  remained 
very  meager.  Latreille,  Gu^rin,  Frederick  Smith  and  Roger  long  ago 
described  a  few  species  from  San  Domingo,  and  more  recently  Emery  and 
Forel  have  recorded  several  others  from  a  few  specimens  taken  by  various 
collectors  in  Haiti.  Altogether,  however,  not  more  than  two  dozen  forms 
have  been  recorded  from  the  whole  island.  In  the  present  paper  90  forms 
are  recognized,  37  of  which  are  described  as  new  to  science.  The  whole 
series  may  be  divided  into  three  groups:  those  known  only  from  the  island 
of  Haiti,  those  common  to  other  West  Indian  Islands  and  the  adjacent 
tropical  mainland  (Central  and  South  America)  and  those  which  are  tropico- 
politan  and  therefore,  in  all  probability,  introduced  by  commerce.  The 
following  47  or  52.2%  of  all  the  forms  are  known  only  from  the  republic  of 
Haiti  and  San  Domingo: 


Platythyrea  strenua 

Cryptocenis  hsemorrhoidalis 

Emeryella  schmitti 

tt 

marginatus 

Spaniopone  haytiana 

Trachymynnex  haytianus 

Trachymesopus  rufescens 

Iridomyrmex  keiteli 

Ix>bopeIta  antillana 

(< 

flavescens 

Stenomyrmex  haytianus 

ti 

subfasciatiis 

Odontomachus  paucidens 

Tapinoma  opacum 

Pseudomyniia  haytiana 

Rhizomynn 

a  parvidens 

affinis 

<( 

dubitata 

"            torquata 

Camponotus  plombyi 

''            subatra 

ii 

haytianus 

Solenopsis  inermiceps 

ii 

frat^rculus 

Pheidole  terresi 

u 

soulouquei 

"       illota 

tl 

illitus 

"       haytiana 

<< 

imbecillus 

"        creola 

tt 

larvigems 

Aphienogaster  relicta 

tt 

ulysses 

'*            epinotalis 

1* 

sublautus 

Ephobomyrmex  schmitti 

tt 

furnissi 

'^             sublsevigatus 

it 

occultus 

"             saucius 

tt 

christophei 

Macromischa  sallei 

tt 

augustei 

'*           haytiana 

tt 

toussainti 

flavidula 

BuUeiin  American  Museum  of  Natural  History.      [Vol.  XXXIII, 


The  forms  common  to  other  West  Indian  Islands  or  to  the  tropical 
mainland  are  34  in  number  and  constitute  37.7  %  of  the  whole  knovm  ant 
fauna: 


Platythyrea  punctata 

Trachjrmeeopus  stigma 

Ponera  opaciceps 
"      ergatandria 

Leptogenys  punctioeps 

Anochetus  mayri 

Odontomachus  haematoda 
"  insularis 

Pseudomyrma  delicatula 
"  cubagnsis 

Cardiocondyla  venustula 

Solenopsis  geminata 
globularia 
borinquenensis 
pollux 

Crematogaster  steinheili 

Pheidole  jelskii 


€( 


tt 


ft 


tt 


tt 


tt 


tt 


Pheidole  antillensis 

viDoentensis 
jamaicensiB 
Wasmannia  auropunctata 
Strumigenys  alberti 
rogeri 

unispinulosa 
Trach3nnyrmex  jamaicensis 
Mycocepurus  smithi 
Cyphomyrmex  minutus 
Dorym3mnex  niger 
Brachymyrmex  been 
Nylanderia  itinerans 
steinheili 
fulva 
Camponotus  ustus 

sexguttatus 


tt 


tt 


it 


Only  9  forms  or  10  %  belong  to  the  tropicopolitan  group: 


Monomorium  salomonis 
Monomorium  floricola 

"  ebeninum 

Pheidole  megacephala 
Tetramorium  guineense 


Tetrogmus  simillimus 
Tapinoma  melanocephaliun 
Nylanderia  longicomis 
hagemanni 


it 


For  the  sake  of  comparing  the  three  groups  of  forms  recorded  above  with 
the  corresponding  groups  in  the  other  Great  Antilles,  Cuba,  Jamaica  and 
Porto  Rico  (including  the  Virgin  Islands),  the  following  table  has  been 
compiled  from  former  papers  by  the  senior  author: 


Forms  common  to 

Tropicopolitan 

Greater 

Forms  peculiar  to 

other  Antilles  or 

("  tramp  ") 

Total  number 

Antilles 

each  Island. 

Mainland. 

species 

of  forms 

Cuba 

34(43.1%) 

37(46.8%) 

8(10.1%) 

79 

Haiti 

47(52.2%) 

34(37.7%) 

9(10.%) 

90 

Jamaica 

,     17(26.9%) 

37(58.7%) 

9(14.3%) 

63 

Porto  Rico 

:     14(22.2%) 

39(61.9%) 

10(15.8%) 

63 

It  will  be  seen  from  this  table  that  the  number  of  species,  subspecies  and 
varieties  of  ants  is  less  in  the  two  smaller  than  in  the  two  larger  Great 
Antilles,  though  greater  in  Haiti  than  Cuba,  that  each  of  the  islands  has  8-10 
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tiopicopolitan  "tramp"  species  and  that  the  number  of  widely  distributed 
neotropical  forms  is  nearly  the  same  in  all  the  islands,  varying  only  from 
34-39.1 

The  greatest  interest  attaches  to  the  forms  peculiar  to  each  island. 
These,  which  vary  considerably,  from  only  15  and  17  on  Porto  Rico  and 
Jamaica  to  34  and  47  on  Cuba  and  Haiti,  comprise  species,  subspecies  and 
varieties,  and  most  of  the  subspecies  and  varieties  represent  merely  local 
races  of  species  which  occur  elsewhere  in  tropical  America.  An  enumeration 
of  the  species  peculiar  to  each  island  gives  a  different  proportion,  Cuba 
having  21,  Haiti  19,  Jamaica  9  and  Porto  Rico  7  species,  which  are  known  to 
occur  in  no  other  part  of  the  world.  These  may,  therefore,  be  regarded  as 
truly  indigenous  forms  or  relicts  of  some  ancient  fauna,  whereas  the  sub- 
species and  varieties  peculiar  to  each  island  are  presumably,  in  great  part 
at  least,  of  more  recent  development.  The  latter  may  therefore  be  called 
"recently  indigenous,"  the  former  "primitively  indigenous"  forms,  whereas 
those  which  are  common  to  two  or  more  of  the  Antilles  or  to  Central  or 
South  America,  may  be  designated  as  "widely  ranging."  It  is  evident, 
however,  that  this  can  be  only  a  rough  classification  since  some  of  the  widely 
ranging  forms  may  have  been  quite  as  long  on  the  islands  as  some  of  the 
recently  or  even  primitively  indigenous  forms,  but  may  belong  to  very 
stable  species,  which  have  undergone  very  little  or  no  modification  in  re- 
sponse to  differences  of  geographical  environment. 

It  is  certain,  nevertheless,  that  what  we  have  called  the  primitively 
indigenous  forms  are  the  most  distinctive  and  striking  component  in  the 
ant-fauna  of  each  island.  In  Haiti  this  component,  as  previously  stated, 
comprises  19  species.  Two  of  these,  Emeryella  schmitti  and  Spaniopone 
haytiana,  also  represent  genera  peculiar  to  the  island.  The  only  other 
Antille  known  to  have  a  peculiar  genus  (Nesomyrmex)  is  Grenada.  Both 
Emeryella  and  Spaniopone  belong  to  the  Ponerince,  the  most  primitive  of  the 
five  subfamilies  of  Formicidse,  the  former  allied  to  the  neotropical  subgenus 
Gnamptogenys  of  the  genus  Edatomma,  the  latter  allied  to  Proceratium  and 
Sysphinda,  but  more  primitive  and  more  like  the  extinct  Bradoponera  of 
the  Baltic  amber  and  Discothyrea,  a  small  and  evidently  very  ancient  genus, 
with  discontinuous  distribution  (Central  America,  New  Guinea).  Three 
other  Ponerinse,  PkUythyrea  strenua,  Lobopelta  antillana  and  Stcnomyrmez 
hayiianus  are  also  confined  to  Haiti.  In  addition  to  these  there  is  a  peculiar 
Sdenopsis  (S.  inermiceps),  two  species  of  Ephebomyrmex  (E,  schmitti  and 


1  Since  the  publication  of  the  senior  author's  paper  on  the  Ants  of  Cuba.  Bull.  Mus.  Oomp. 
Zo(H.,  LIV,  1913.  pp.  477-505.  two  additional  forms  have  been  found  among  material  from  the 
Island,  namely  CrtmatogaMt^r  vietima  F.  Smith  subsp.  ateinh€%li  Forel  and  Afonomorium  de- 
•  rudor  Jenkm. 
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aatunus),  a  subgenus  of  Poganomyrmex,  a  peculiar  Aphmiogasier  {A,  relida), 
two  species  of  Macromischa  (M.  sallel  and  flavidvla),  an  aberrant  Crypto- 
cents  {C,  hoBTnorrhoidcdis),  a  distinct  Iridomyrmex  (/.  keiteli),  a  Tapinoma 
{T.  opacum)  and  t^'o  extraordinary  si>ecies  of  Camponotus  {C,  chrisiophei 
and  toussainti).  Pogonomyrmex,  a  genus  well-represented  in  the  Western 
United  States,  Mexico,  Guatemala,  Eastern  Brazil  and  western  and  south- 
em  South  America,  occurs  no  where  else  in  the  West  Indies.  Camponotua 
chrisiophei  and  toussainti  are  closely  allied  to  a  very  peculiar  species  (C 
saussurei)  known  only  from  St.  Thomas.  Another  striking  peculiarity  of 
the  Haitian  fauna  is  displayed  in  the  great  development  of  forms  belonging 
to  the  C.  maculatus  group.  This  is  very  poorly  represented  in  Cuba,  Ja- 
maica and  Porto  Rico.  Affinities  of  the  Haitian  with  the  Cuban  and  Porto 
Bican  ant-faunas  are  indicated  by  the  species  of  Macromischa,  a  genus  best 
represented  in  Cuba  (with  nine  species),  but  not  known  to  occur  in  Jamaica, 
though  represented  by  a  few  species  in  Mexico,  Texas  and  the  Bahamas. 
On  the  other  hand,  special  affinities  with  the  Jamaican  fauna  are  indicated 
only  by  Trachymyrmex  jamaicensis,  which  is  also  found  in  the  Bahamas, 
but  is  not  known  to  occur  in  Cuba. 


Subfamily  Ponerin^e. 
1.    Plat3rth3rrea  strenua  sp.  nov.    (Fig.  1.) 

Worker.    Length  8-8.5  mm. 

Body  rather  stout.    Head  subrectangular,  excluding  the  mandibles  less  than  1} 
times'as  long  as  broad,  with  very  feebly  convex  sides  and  very  feebly  concave  poe- 


Flg.  1.     Platythyrea  atr§nua  8p.  nov.     Worker,     a.  profile  of  head,  thorax  and  petiole; 
b,  head  of  same  from  above. 
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tenor  border.  Eyes  rather  large  and  flat,  nearly  as  long  as  their  distance  from  the 
anterior  border  of  the  head  and  a  little  in  front  of  the  middle  of  its  sides.  Mandibles 
edentate,  rather  flat,  their  external  borders  very  feebly  concave  near  the  tips.  Cly- 
I>eus  flat,  with  broadly  rounded  anterior  border,  and  indistinct  posterior  suture. 
Frontal  area  and  frontal  groove  distinct,  the  former  elliptical,  about  twice  as  long  as 
broad.  External  borders  of  the  flattened  frontal  carinae  bluntly  angular.  Antennal 
scapes  reaching  to  the  posterior  corners  of  the  head;  second  and  terminal  funicular 
joints  longer  than  broad,  remaining  joints  as  broad  as  long.  Thorax  unarmed, 
narrower  than  the  head,  broader  in  front  than  behind,  with  flattened  sides  and  dorsal 
surface,  so  that  the  latter  appears  submarginate  laterally.  Epinotal  dechvity  con- 
cave, forming  a  distinct  angle  in  profile  with  the  base  and  surroimded  on  the  sides 
and  above  with  a  distinct  ridge.  Petiole  subcuboidal,  from  above  but  little  longer 
than  broad,  as  broad  in  front  as  behind,  but  narrower  than  the  epinotum,  its  posterior 
border  above  and  in  the  middle  but  slightly  and  very  bluntly  produced  backward  and 
very  feebly,  sinuately  excised  on  each  side.  Gaster  nearly  twice  as  broad  as  the 
petiole,  its  first  segment  a  little  broader  than  long,  the  second  as  long  as  broad.  Legs 
rather  stout. 

Body  and  appendages  opaque,  very  finely  and  densely  punctate,  gaster  slightly 
shining,  sides  of  first  gastric  segment,  mandibles  and  cheeks  also  with  slightly  larger, 
but  by  no  means  coarse  punctures. 

Hairs  lacking,  except  on  the  tips  of  the  mandibles  and  gaster  and  on  the  palpi, 
where  they  are  very  short.  Pubescence  very  fine,  yellowish  gray,  covering  the  body 
and  its  appendages  with  a  uniform  bloom. 

Black;  mandibles,  cljrpeus,  frontal  carinae,  antennae,  tarsi  and  articulations  of 
legs  tinged  ^ath  dull  red;  terminal  gastric  segments  pale  red. 

Described  from  several  workers  taken  at  Diquini,  from  a  rotten  log,  in 
close  proximity  to  a  termite  colony. 

This  is  clearly  distinct  from  any  of  the  five  known  neotropical  species  of 
Plaiythyrea,  It  is  larger  and  more  robust  than  punctata  Smith,  melnerti 
Forel  and  angusia  Forel,  darker  in  color  than  meinertiy  which  is  brown  and 
differs  also  in  the  shape  of  the  petiole.  P.  strenua  is  also  peculiar  in  lack- 
ing the  coarse  punctuation  of  angusta  and  punctata.  From  sinuaia  Roger 
it  differs  in  lacking  the  mandibular  teeth  and  from  inccrta  Emery,  which 
it  resembles  in  size  and  in  its  more  robust  stature,  it  may  be  distinguished 
by  the  absence  of  coarse  punctures  on  the  head  and  mandibles,  by  the 
smaller  frontal  carinje,  the  more  distinct  front^il  groove,  etc. 

2.    Plat3rth3rrea  punctata  F.  Smith. 

Catalog.  Hymen.  Brit.  Mus.  VI,  1858,  p.  108  8    cT. 

This  species  was  originally  described  from  San  Domingo,  but  has  since 
l^een  found  to  be  widely  distributed  through  the  West  Indies,  Central  and 
northern  South  America.  The  junior  author  has  taken  it  at  Cape  Haitien, 
Grande  Riviere  and  Milot,  running  about  on  the  ground  in  shady  places. 
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3.    Emeryella  schmitti  Forel.    (Figs.  2  and  3.) 

Ann.  Soc.  Ent.  Belg.,  XLV,  1901,  p.  334,  8  . 

Worker,    Length  7-9  mm. 

Head  large,  subrectangular,  broader  than  long,  broader  in  front  than  behind, 
with  rather  straight  sides  and  feebly  excised  posterior  border.  Eyes  moderately 
large,  at  the  middle  of  the  sides  of  the  head.  Mandibles  longer  than  the  head,  in- 
oerted  far  apart  at  its  anterior  comers,  sublinear  and  curved,  somewhat  broader 
at  the  base,  obliquely  truncated  at  the  tip,  with  a  large,  blunt,  triangular  tooth  at 


Pig.  2.     Emeryella  achmitti  Forel.     A,  dorsal  view  of  worker;    B,  profile  of  worker;   O, 
profile  of  male;  D,  wing  of  male. 


the  basal  third  and  a  few  indistinct,  widely  separated  denticles  on  the  most  distal 
portion  of  the  internal  border.  Cl3T)eus  very  short,  its  anterior  border  in  the  middle 
straight,  excised  on  the  sides  at  the  insertions  of  the  mandibles,  its  median  surface 
rather  flat.  Frontal  carinas  very  short,  about  as  far  apart  as  each  is  from  the 
lateral  border  of  the  head.  Frontal  area  distinct,  triangular.  Antennal  scapes 
sUghtly  curved,  their  tips  extending  a  short  distance  beyond  the  posterior  comers 
of  the  head;  funicular  joints  1-4  distinctly  longer  than  broad,  the  second  longest; 
joints  5-10  scarcely  longer  than  broad,  terminal  joint  as  long  as  the  two  preceding 
taken  together.    Thorax  short  and  robust,  much  narrower  than  the  head,  broadest 
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through  the  pronotum  which  has  rounded,  convex  sides  and  dorsum.  Promesonotal 
suture  deep.  Meso-  and  epinotiun  not  separated  by  a  suture,  together  but  little 
longer  than  the  pronotmn  including  the  neck.  The  base  of  the  epinotum,  which  is 
unarmed,  straight  above  in  profile  and  passing  into  the  concave  or  flattened  declivity 
through  a  rounded  angle.  Petiole  longer  than  broad,  narrower  in  front  than  behind, 
about  as  long  as  high,  in  profile  rounded  and  convex  above,  with  a  more  abrupt  pos- 
terior declivity  to  the  node;  ventrally  with  a  small  tooth  at  its  anterior  border. 
Gaster  more  than  twice  as  broad  as  the  petiole,  short,  its  first  segment  campanulate, 
as  broad  as  long,  with  a  strong  tooth  on  its  anterior  ventral  border;  second  segment 
somewhat  longer  than  broad,  very  convex  dorsally,  remaining  segments  small, 
telescoped  into  the  second  segment  and  directed  forward.  Sting  small.  Legs  rather 
long. 

Somewhat  shiniag;  mandibles  coarsely  and  sparsely  punctate;  head  and  prono- 
tum sharply  longitudinally  rugose;  meso-  and  epinotum  and  petiolar  node  trans- 
versely rugose;  first  gastric  segment  in  front  with  arcuate  rugae  which  enclose  behind 
a  space  that  is  longitudinally  rugose;  second  segment  with  much  coarser  and  sharper 
rugse  converging  at  the  anterior  and  posterior  borders  of  the  segment.  Antennal 
scapes  and  legs  covered  with  small  piligerous  punctures. 

Hairs  short,  coarse,  grayish,  erect  on  the  body,  shorter  and  more  reclinate  on  the 
appendages. 

Black,  with  a  slight  reddish  tinge,  which  is  more  pronounced  on  the  mandibles, 
antemue,  tarsi  and  articulations  of  the  legs;  terminal  segments  of  gaster  paler  red 
or  brownish. 

Male.    Length  6-7  nmi. 

Head,  including  the  mandibles,  a  little  longer  than  broad,  very  convex  and 
rounded  behind,  with  large,  convex  eyes  and  ocelli.  Clypeus  moderately  convex, 
with  broadly  and  feebly  excised  anterior  border.  Frontal  area  distinct,  triangular; 
frontal  carins  very  small.  Mandibles  small,  triangular,  pointed,  with  a  few  distinct 
teeth  on  the  base  of  their  apical  border.  Antennae  very  long;  funicular  joints  2-13 
slender,  cylindrical  and  subequal,  first  joint  somewhat  longer  than  broad,  distinctly 
shorter  than  the  third  joint.  Thorax  rather  short  and  robust,  mesonotimi  with 
pronounced  Mayrian  furrows;  epinotum  sloping,  roimded,  imarmed,  without  dis- 
tinct base  or  delivity.  Petiole  nearly  twice  as  long  as  broad,  scarcely  narrower  in 
front  than  behind,  above  with  a  very  low,  rounded  node  and  below  feebly  concave 
in  profile,  with  a  minute  tooth  at  its  anterior  end.  Gaster  similar  to  that  of  the 
worker,  but  the  first  and  second  segments  more  slender  and  the  terminal  segments 
more  developed  and  not  turned  forward.  First  segment  with  a  median  longitudinal 
ridge  on  the  dorsal  side.  Grenitalia  very  small.  Hypopygium  minute,  bluntly 
triangular.     Cerci  present.     Legs  long,  and  slender.     Wings  rather  narrow. 

Body  shining.  Mandibles,  head  and  posterior  portion  of  mesonotum  punctate 
and  finely,  longitudinally  striate.  Surface  of  epinotum,  petiole  and  first  gastric 
segment  uneven  but  scarcely  rugose,  the  epinotum  with  coarse,  scattered  punctures. 
Second  and  following  segments  smooth  and  shining  and  like  the  legs,  covered  with 
minute  piligerous  punctures. 

Hairs  yellow,  erect  and  abundant,  both  on  the  body  and  appendages. 

Uniformly  red;  antennae  beyond  the  second  joint  fuscous;  wings  infuscated, 
with  blackish  veins  and  stigma. 

Described  from  numerous  workers  and  four  males  collected  at  Diquini 
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and  Petionville.'  Although  the  males  were  not  taken  in  the  nests  but  at 
lights,  we  believe  there  can  be  no  doubt  about  their  identity.  The  larvae 
and  pupie  taken  from  the  nests  are  f)eculiar,  the  former  resembling  the 
larvre  of  Stigmalomma  pcUUpes,  described  many  years  ago  by  the  senior 
author,  in  being  very  broad  behind  and  very  narrow  and  curved  anteriorly 
and  instead  of  being  tuberculate,  have  the  body  covered  with  dense,  soft, 
erect  hairs.  The  pupae  are  enclosed  in  cocoons  which  are  dark  brown  and 
singularly  short  and  broad  and  obtuse  at  the  ends. 

This  extraordinary  ant,  which  both  Fore!  and  Emery  believe  to  be  most 
closely  related  to  Gnamphgenys,  a  subgenus  of  Edatomma,  though  the 
structure  of  the  head  bears  a  strange  superficial  resemblance  to  that  of  the 


species  of  Amblyopone,  Sfigmatomina  and  ilyslrium,  has  been  known 
hitherto  from  only  a  single  worker,  which  was  sent  to  Forel  by  Rev.  P.  J. 
Schmitt,  O.  S,  B,  It  is  certainly  a  rare  species  even  in  Haiti  and  was  found 
by  the  junior  author  only  on  three  occasions.  At  Petionville  a  single  worker 
was  captured  in  a  humid  spot  near  a  little  stream.  At  Diquini,  in  a  shaded 
place,  also  near  a  stream,  two  colonies  were  found,  one  under  a  stone  and 
one  by  following  up  a  worker  that  was  out  foraging  in  the  late  afternoon. 
This  worker  was  carrying  a  Polydesmid  Diplopod  thrown  over  its  body  in 
such  a  manner  that  the  ant  was  entirely  concealed  beneath  its  burden.     The 

•e  males  of  B.  ichraiai  trom  Dr.  Temt.  who  took 
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opening  of  the  nest  was  circular  and  about  \  of  an  inch  in  diameter,  and  led 
into  a  tunnel  beneath  a  stone  where  some  of  the  workers  were  gathered, 
though  most  of  them,  together  with  the  larvse  and  pupae,  were  in  chambers 
deeper  in  the  earth,  some  six  or  seven  inches  below  the  surface.  Scattered 
about  in  the  nest  were  numerous  fragments  and  several  entire  examples  of  a 
species  of  Polydesmid  and  of  another  Diplopod  allied  to  our  northern  Jidus. 
This  fact,  together  with  the  behavior  of  the  worker  described  above,  indi- 
cates that  E.  schmitti  feeds  chiefly  or  entirely  on  Myriopods.  The  workers 
move  slowly  and  deliberately  like  those  of  Ectaiomma  tuberculatum  and 
ruidum.  They  seem  to  be  very  timid  and  secrete  themselves  when  the 
nest  is  excavated.  Probably  they  are  crepuscular.  The  males  are  attracted 
to  lights,  all  die  specimens  having  been  taken  at  night  by  Mr.  J.  B.  Terres 
on  the  verandah  of  his  house  at  Diquini. 

Spaniopone  gen.  nov. 

Worker.  Allied  to  Proceralium  Roger.  Head  shaped  as  in  this  genus,  with 
minute  eyes  just  behind  the  middle  of  its  sides.  Mandibles  triangular,  with  indis- 
tinct denticles  on  their  apical  borders.  Cl3rpeus  much  larger  than  in  Proceralium, 
with  broadly  rounded  anterior  border  and  its  posterior  border  separated  by  a  dis- 
tinct suture  from  the  front  and  cheeks  and  not  wedged  in  between  the  frontal  carinse. 
These  are  well-developed  but  short,  not  covering  the  insertions  of  the  antermsB, 
nearer  together  than  each  is  from  the  side  of  the  head,  with  feeble  flattened  lobes 
anteriorly  and  somewhat  diverging  posteriorly.  Antenme  12-jointed;  scapes  slightly 
^'nlarged  but  not  incrassated  at  their  tips;  funiculi  with  a  distinct  3-jointed  club; 
first  funicular  joint  longer  than  broad;  joints  2-8  transverse  but  growing  longer 
distally;  joints  9  and  10  subequal,  as  long  as  broad  and  broader  than  the  preceding 
joints;  terminal  as  long  as  the  three  preceding  joints  together.  Thorax  shaped  much 
as  in  Proceralium,  but  imarmed  and  with  distinct  pro-mesonotal  and  mesoepinotal 
sutures.  Petiole  decidedly  transverse,  somewhat  less  squamiform  than  in  Procera- 
lium, the  anterior  surface  being  flattened;  the  upper  rounded  in  profile  and  the  pos- 
terior very  short.  First  gastric  segment  fully  as  long  and  as  large  as  the  second, 
which  is  ver>'  convex  above.  Remaining  segments  small,  forming  a  cone  which  is 
directed  downward  and  forward.  Tarsal  claws  simple;  tibiae  with  but  a  single 
spur. 

4.    Spaniopone  haytiana  sp.  nov.    (Fig.  4.) 

Worker.     Length  2.5  mm. 

Head  .<mbrectangular,  about  \  again  as  long  as  broad,  as  broad  in  front  as  behind, 
with  feebly  convex  sides  and  feebly  and  broadly  excised  posterior  border.  Man- 
dibles with  straight  external  and  apical  borders,  the  latter  passing  into  the  basal 
border  through  a  distinct  though  rounded  angle.  Clypeus  convex.  Ant<;nnal  scapes 
more  than  half  as  long  as  the  funiculi,  not  reaching  the  posterior  comers  of  the 
head.  Pronotum  with  rounded  humeri,  rather  flat  above,  somewhat  broader  than 
long,  mesonotum  twice  as  broad  as  long.    Epinotum  from  above  slightly  broader  than 


12 


BvUetin  American  Museum  of  Natural  History,      [Vol.  XXXin» 


long,  in  profile  with  the  base  short  and  passing  rather  abruptly  through  a  rounded 
angle  into  the  longer  declivity.  Petiole  from  above  as  broad  as  the  epinotum,  fully 
twice  as  broad  as  long,  with  rounded  dorsal  surface,  subpedunculate  in  profile;  it» 
anterior  slope  is  long  and  flattened,  its  summit  rounded  and  its  declivity  very  short. 
On  the  ventral  side  it  bears  a  blimt  tooth  at  its  anterior  border.  First  gastric 
segment  as  long  as  broad,  with  a  small  transverse  swelling  on  its  ventral  surface  near 
the  anterior  edge.    Legs  rather  slender. 


Fig.  4.  Spaniopone  haytiana  sp.  nov.  Worker,  a.  profile;  b.  head  from  above; 
c,  dorsal  view  of  thorax,  petiole  and  first  segment  of  gaster. 

Body  opaque;  mandibles,  second  and  succeeding  gastric  segments  shining; 
mandibles  coarsely  striato-punctate.  Head  delicately  longitudinally  rugulose; 
thorax,  petiole  and  first  gastric  segment  very  finely  punctate  and  indistinctly  rugu- 
lose; first  and  second  gastric  segment  very  finely,  transversely  striated. 

Hairs  whitish,  fine,  rather  abundant,  suberect  on  the  body,  shorter  and  more 
appressed  on  the  legs. 

Color  brownish  yellow;  mandibles  slightly  reddish,  with  black  apical  borders. 
The  second  and  succeeding  gastric  segments  and  the  legs  slightly  paler,  the  funiculi 
darker. 

Described  from  a  single  specimen  taken  in  the  mountains  north  of 
Jacmel  on  a  moist  hill-side  beneath  a  fallen  banana  stalk.     It  has    been 
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necessary  to  erect  a  new  genus  for  this  singular  ant,  because  it  is  obviously 
neither  a  Proceratium  nor  a  Sysphinda,  as  shown  by  the  structure  of  the 
dypeus,  frontal  carinse,  petiole  and  first  gastric  segment,  the  clubbed 
antennae  and  the  distinct  thoracic  sutures,  though  it  is  undoubtedly  closely 
related  to  the  first  of  these  genera  and  must  be  included  in  the  tribe  Pro- 
ceratini,  as  defined  by  Emery  (Gen.  Insect.,  Ponerinse,  p.  49).  That  it  is 
a  very  primitive  member  of  the  group  b  indicated  by  the  persistence  of  the 
thoracic  sutures  and  the  characters  of  the  head,  excepting  the  eyes.  The 
reduction  of  these  organs  proves  that  it  is  hypogseic  in  habit  like  our  northern 
species  of  Proceratium  and  Sysphinda. 

5.    Euponera  (Trachymesopus)  stigma  Fabr. 

Formica  etiffma  Fabricius,  Syst.  Piez.,  1804,  p.  400.     S  . 

Numerous  workers  and  dealated  females  from  Petionville,  Manneville 
and  Diquini.  This  ant  is  also  recorded  by  Forel  (Mitth.  Naturh.  Mus. 
Hamb.  XXIV,  Beiheft,  1907  p.  1)  from  St.  Marc,  Haiti. 

€i.    Euponera  (Trachymesopus)  stigma  Fabr.  var.  ruf escens  var.  nov. 

Worker.  Differing  from  the  worker  of  the  typical  form  and  the  var.  atlrita 
Forel,  in  its  smaller  size  and  in  coloration.  It  measures  only  3.5-4.5  mm.,  and  is  red 
instead  of  black,  with  the  top  of  the  head  in  some  specimens  darker  and  more  brown- 
ish. 

Female  (deflated).  Indistinguishable  in  color,  sculpture  and  size  from  the  typi- 
cal stigma. 

Described  from  nine  workers  and  a  single  female  taken  on  the  shore  of 
Lake  Assuei  at  Manneville.  These  were  all  from  the  same  colony,  which 
was  nesting  in  the  moist  sand  beneath  a  log.  The  workers  cannot  be  imma- 
ture as  such  individuals  have  a  drab  color  in  the  typical  stigma. 

7.    Ponera  opaciceps  Mayr. 

Verh.  zool.  bot.  Ges.  Wien,  XXXVIII,  1887,  p.  536,  8  9 . 

Numerous  workers  from  Diquini,  Grande  Riviere  and  the   mountains 
north  of  Jacmel. 

8.    Ponera  ergatandria  Forel. 

Trans.  Ent.  Soc.  London,  1893,  p.  365,  8  9  cf*. 

Numerous  workers  from  Ennery,  Manneville,  Grande  Riviere  and  Di- 
quini. 
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9.    Leptogenys  puncticeps  Emery. 

Ann.  Soc.  Ent.  France  (6),  X,  1890,  p.  62,  nota,  8  . 

Six  worker3  and  a  male  taken  at  Diquini  and  Grande  Riviere  agree 
closely  with  Emery's  description  of  the  types  from  Costa  Rica  and  some 
workers  taken  by  Prof.  C.  T.  Brues  in  the  island  of  Grenada.  Forel  de- 
scribed from  St.  Vincent  a  variety  vincentensls  which  Emery  (Gen.  Insect. 
Ponerii8e,  p.  100)  refers  to  this  species,  but  which  Forel  referred  to  pubiceps 
Emery  (Rev.  Suisse  Zool.,  IX,  1901,  p.  328).  The  nest  of  L.  pundiceps  at 
Diquini  was  in  the  ground,  beneath  debris,  in  an  unused  tobacco  shed. 

10.    Leptogenys  (Lobopelta)  antillana  sp.  nov.    (Fig.  5.) 

Worker.    Length  4.5-5.5  mm. 

Body  slender.  Head  about  Ij  times  as  long  as  broad,  a  little  broader  in  front 
than  behind,  with  rather  straight  sides  and  posterior  border.    Eyes  small,  shorter 


Fig.  5.      Leptogenys  {Lobopelta)  antillana  sp.  nov. 
thorax  and  petiole  of  worker  in  profile. 


a.  head  or  worker  from  above;    b, 
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than  their  distance  from  the  anterior  comers  of  the  head.  Mandibles  narrow  but 
with  distinct  apical  and  basal  borders.  Clyi)eus  very  strongly  carinate,  with  an 
anterior,  median,  beak-like  point,  filling  the  space  between  the  mandibles  when  they 
are  closed.  Antenna;  slender;  scapes  extending  a  little  more  than  their  greatest 
diameter  beyond  the  posterior  border  of  the  head;  funicular  joints  1-5  decidedly 
longer  than  broad,  the  second  longest,  joints  ^10  only  slightly  longer  than  broad. 
Thorax  in  front  as  broad  as  the  head,  pronotum  as  broad  as  long,  meso-  and  epinotum 
together  longer  than  the  pronotum,  in  profile  with  straight  dorsal  surface  about 
twice  as  long  as  the  declivity  which  is  feebly  convex.  Petiole  from  above  li  times 
as  long  as  broad,  twice  as  broad  behind  as  in  front,  the  node  laterally  compressed,  in 
profile  as  high  as  long,  as  high  in  front  as  behind,  evenly  rounded  above,  with  short, 
abrupt,  roimded  anterior  and  posterior  declivities.     Gaster  and  legs  slender. 

Smooth  and  shining.  Mandibles  with  a  few  coarse  punctures  along  their  internal 
borders. 

Hairs  whitish,  short,  suberect  or  reclinate,  not  very  abundant  on  the  body,  more 
abundant  and  shorter  on  the  scapes  and  legs. 

Black;  mandibles,  funiculi,  bases  and  tips  of  scapes,  tarsi,  knees,  tips  of  tibise 
and  tip  of  gast«r  red  or  reddish  brown. 

Described  from  seven  specimens  taken  at  Milot,  Diquini  and  Petionville. 

This  species  closely  resembles  L,  consanguinea  Wheeler  of  Mexico,  but 
the  mandibles  are  broader,  with  a  distinct  apical  border,  the  petiole  is  of  a 
verj'  different  shape,  the  antennal  scapes  are  shorter  and  the  pilosity  is 
longer  and  more  abundant. 

11.    Anochetus  xnasrri  Emery, 

Emery.  Ann.  Mus.  Civ.  Genova,  XXI,  1884,  p.  378,  8  ;  Ann.  Soc.  Ent.  France 
(6),  X,  1890,  p.  65.  e  9. 

Numerous  workers  and  females  from  Manneville,  Grande  Riviere, 
Diquini,  Milot  and  the  mountains  north  of  Jacmel. 

12.    Anochetus  (Stenomyrmex)  haytianus  sp.  nov.    (Fig.  Q  d,  e  and  /.) 

Worker.     Length  6.5-7.5  mm. 

Differing  from  emarginalua  Fabr.  in  the  following  structural  characters:  The 
head  is  much  broader  behind,  the  mandibles  shorter,  with  fewer  (4  to  5)  denticles 
on  their  inner  borders  and  slightly  shorter  apical  teeth.  The  antennal  scapes  and 
all  the  funicular  joints  are  distinctly  shorter,  the  former  extending  less  than  }  their 
length  beyond  the  posterior  comers  of  the  head.  The  epinotum  is  quite  unarmed, 
low  and  rounded  in  profile.  The  petiole  is  more  erect,  with  subequal  anterior  and 
posterior  declivities  and  at  the  summit  with  two  teeth  which  are  longer,  more  acute 
and  more  diverging  than  in  emarginatus. 

Body  smooth  and  shining;  pronotum  finely  and  longitudinally,  meso-  and  epino- 
tum more  coarsely  and  transversely  rugose;  front  of  head  also  finely  longitudinally 
rugose,  the  ruga;  diverging  posteriorly. 
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Hairs  very  sparse  as  in  emarginaiue  and  confined  to  the  mouth  and  gaster. 
Color  brownish  yellow,  legs,  mandibles  and  antennse  paler,  the  tint  throughout 
being  lighter  than  in  emarginatua  subsp.  testaceua  Forel. 


Fig.  6.  a.  head  of  Anochetus  (Stenomyrmex)  emarginatut  (Fabr.)  subsp.  flrom  Brazil, 
from  above;  b,  body  of  same  in  profile;  c.  petiole  of  same  from  behind;  d.  head  of  A.  (S.) 
haylianut  sp.  nov.;  e.  body  of  same  in  profile;  f,  petiole  of  same  from  behind. 

Described  from  a  number  of  specimens  taken  at  Manneville  and  in  the 
mountains  north  of  Jacmel  from  small  colonies  nesting  under  stones  in 
shady  places. 

This  form  is  more  than  a  mere  subspecies  of  emarginaJtus,  as  all  the 
various  described  subspecies  of  that  form  agree  very  closely  with  one  another 
in  their  morphological  characters. 


13.    Odontomachus  hsBmatoda  L, 


Formica  hcemaloda  Linn6,  Syst.  Nat.  Ed.  X,  1758,  p.  582,  8  . 

This  typical,  large,  dark  form  of  the  species  is  recorded  by  Forel  from 
Port  au  Prince  (Mitth.  Naturh.  Mus.  Hamb.,  XXIV,  1907,  Beiheft,  p.  1  8  9  ). 
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A  male  and  two  small  workers  taken  by  the  junior  author  at  St.  Marc  and 
three  workers  from  Manneville  are  referable  to  this  form,  which  has  15-18 
subequal  denticles  on  the  inner  mandibular  border. 

14.  Odontomachus  hsBmatoda  L.  var.  paucidens  Emery. 

Ann.  Soc.  Ent.  France,  LXII,  1893,  p.  91,  nota,  g  . 

The  types  of  this  variety  came  from  Haiti,  and  it  has  also  been  recorded 
by  Forel  from  St.  Marc  and  Cape  Haitien  (Mitth.  Naturh.  Mus.  Hamb., 
XXrV,  1907,  Beiheft,  p.  1,  S  ).  It  has  the  same  sculpture  and  color  as  the 
typical  form  but  the  mandibles  are  shorter  and  have  only  10-12  denticles 
on  the  inner  mandibular  border  and  the  subapical  teeth  are  large.  We  refer 
to  this  form  a  large  number  of  specimens  taken  at  Grand  Riviere,  Manne- 
ville, Furcy,  Ennery,  Diquini,  Port  au  Prince,  Petionville,  and  the  moun- 
tains north  of  Jacmel. 

15.  Odontomachus  hsomatoda  Z.  subsp.  insularig  GaSrin. 

0.  insiUaris  Gu^bin,  Icon.  Rdgne  Animal.  Ins.,  VII,  1845,  p.  423,  9  . 

This  subspecies,  which  is  common  in  Cuba,  Florida  and  Georgia,  has 
been  recorded  from  Haiti  by  Emery,  but  is  not  represented  am9ng  the  spaci- 
mens  taken  by  the  junior  author. 

Subfamily  MYRMiciXiE. 

16.  Pseudoxnyrma  flavidula  F.  Smith  var.  delicatula  Forel, 

Ps.  ddicatula  Forel,  Biol.  Centr.  Amer.,  1899-1900,  p.  93,  8    9 . 

Several  workers  from  Cape  Haitien  and  Port  au  Prince.  In  the  latter 
locality  a  nest  was  found  in  a  twig  in  the  courtyard  of  the  American  Lega- 
tion. 

17.    Pseudomsrrma  champion!  Forel  subsp.  haytiana  Forel. 

Ann.  Soc.  Ent.  Belg.,  XLV,  1901,  p.  342,  8  ;  Mitth.  Naturh.  Mus.  Hamb., 
XXIV,  1907,  Beiheft,  p.  7. 

The  color  of  the  worker  of  this  variety  is  described  by  Forel  as  the  same 
as  that  of  the  typical  form,  "  but  the  antennae  are  rather  bright  yellow  and 
the  legs  blackish  brown,  with  the  tarsi  and  articulations  yellowish.  The 
second  node  of  the  pedicel  has  reddish  spots.    Another  reddish  spot  is  found 
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on  each  side  behind  the  eye.  The  red  of  the  thorax  and  first  joint  of  the 
pedicel  is  quite  as  bright,  though  more  opaque;  there  is  a  brown  spot  on  the 
mesonotum  and  another  on  the  declivity  of  the  metanotum."  The  type 
specimens  were  received  by  Forel  from  Father  Jerome  Schmitt  with  the 
locality  "  Haiti."  Other  specimens  were  later  received  from  Keitel  who  took 
them  at  Port  au  Prince.  None  of  the  specimens  before  us  agrees  closely 
with  Forel's  description  of  haytiana.  They  all  seem  to  belong  to  two 
varieties  which  may  be  described  as  follows: 

18.  Ps6Udom3nrma  championi  Forel  subsp.  hlEtsrtiana  Ford  var.  afflnis 

var.  nov. 

The  worker  has  the  entire  head,  except  its  anterior  border,  black.  The 
mesonotum  has  a  black  spot  as  described  by  Forel  for  the  typical  hayiiana, 
but  the  epinotum  has  a  narrow  black  streak  down  its  middle  and  is  some- 
what infuscated  on  the  sides.  The  petiole  and  postpetiole  are  black  or  dark 
brown,  the  former  yellow  at  the  base.  The  fore  tibiie  are- often  entirelv 
reddish  vellow. 

The  female  (dealated)  measures  8  mm.  and  has  the  thorax,  petiole  and 
postpetiole  reddish  yellow,  with  a  large  black  spot  on  the  mesonotum,  a 
smaller  one  on  the  scutellura,  a  black  streak  on  the  middle  of  the  epinotum, 
two  minute  dusky  spots  on  each  side  of  the  post-petiole  and  tv\^o  small  spots 
on  the  petiolar  node. 

Specimens  of  this  variety  were  taken  from  several  colonies  in  twigs  at 
Diquini  and  Petionville.     The  female  is  from  the  former  locality. 

19.  Pseudomyrzna  championi  Forel  subsp.  hasrtiana  Forel  var.  tor- 

quata  var.  nov. 

The  worker  differs  from  that  of  the  preceding  form  in  having  the  petiole, 
postpetiole  and  thorax  black,  except  the  pronotum,  which  is  yellowish  red. 
Numerous  workers  from  Grande  Riviere  and  Cape  Haitien. 

20.    Pseudomyrma  elongata  Mayr  var.  cubaensis  Forel. 

Mitth.  Naturh.  Mus.  Hamb.,  XXIV,  1907,  Beiheft,  p.  7.  g  . 

Several  workers  taken  from  hollow  twigs  at  Grande  Riviere  and  the 
mountains  north  of  Jacmel  closely  resemble  this  common  Cuban  variety  in 
their  small  size  and  the  structure  of  the  antennae,  head,  petiole  and  thorax. 
This  same  variety  is  recorded  by  Forel  from  Cape  Haitien  (C.  Gagzo). 
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21.    Pseudomyrma  elongata  Mayr  subsp.  subatra  subsp.  nov. 

Worker,    Length  4r-4.5  mm. 

Differing  from  the  typical  eUmgata  and  the  preceding  variety  in  having  the  head 
somewhat  shorter,  the  base  of  the  epinotum  shorter,  more  convex,  and  more  rounded, 
so  that  it  passes  into  the  declivity  with  a  much  less  distinct  angle.  The  petiole  and 
postpetiole  are  somewhat  more  slender,  the  former  narrower  behind,  the  latter 
slightly  longer  than  broad.  The  surface  of  the  body,  behind  the  anterior  portion 
of  the  head,  much  more  shining,  the  punctures  distinct  but  finer  than  in  the  other 
forms  of  dongata  and  the  color  much  darker,  being  black,  with  the  anterior  portion 
of  the  head  dark  brown  and  the  mandibles,  cl3rpeus  and  antenna;  paler  brown.  The 
legs,  including  the  tarsi,  are  black  throughout. 

Described  from  several  workers  taken  at  Diquini  in  the  stems  of  bamboo. 
These  specimens  may  represent  a  distinct  species,  but  for  the  present  we 
deem  it  best  to  regard  them  as  having  merely  subspecific  rank. 

22.    Monomorium  salomonis  L, 

Formica  salomonis  Linn£,  Syst.  Nat.  ed  10, 1, 1758,  p.  580,  8  . 

Several  workers  and  a  dealated  female  of  this  well-known  north  African 
species  were  taken  at  Manneville  from  a  large  colony  nesting  beneath  a 
stone  in  a  very  dry  locality.  The  senior  author  has  recorded  it  also  from 
Nassau,  New  Providence  Island,  Bahamas.  It  has  evidently  been  intro- 
duced into  the  West  Indies  by  commerce,  but  seems  to  be  spreading  very 
slowly. 

23.    Monomorium  floricola  Jerdon. 

Atta  floricola  Jerdon,  Madras  Joum.  Lit.  and  Sci.,  XVII,  1851,  p.  107,  9  . 
Several  workers  and  females  from  Petionville. 

24.    Monomorium  carbonarium  F.  Smith  subsp.    ebeninum  Forel. 

Monomorium  carbonarium  Forel,  Mitth.  Munch  Ent.  Ver.,  V,  1881,  p.  8,  8  • 

Numerous  workers  and  a  female  from  Diquini,  Manne\411e  and  Petion- 
ville. 

25.    Cardiocondyla  venustula  Wheeler. 

Bull.  Amer.  Mus.  Nat.  Hist..  XXIV,  1908,  p.  128,  5    9  . 

A  single  dealated  female  from  the  mountains  north  of  Jacmel  agrees  very 
closely  with  the  type  female  taken  at  San  Juan,  Porto  Rico. 
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26.    Solenopsis  geminata  Fabr. 

AUa  geminata  Fabricius,  Syst.  Piez.,  1804,  p.  423,  9 . 

Numerous  workers  of  all  sizes,  together  with  males  and  females  taken  at 
Furey,  Cape  Haitien,  Manneville,  and  Diquini  by  the  junior  author  and 
three  workers  taken  in  the  San  Francisco  Mountains,  San  Domingo  by  Mr. 
Aug.  Busck  are  all  paler  and  more  reddish  than  the  common  form  in  Cuba, 
Porto  Rico  and  Jamaica  and  may  represent  a  distinct  variety.  The  species 
is  also  recorded  from  Port  au  Prince  by  Forel. 

27.    Solenopsis  globularia  F.  Smith, 

Myrmica  (Monomorium)  glohularia  F.  Smith,  Catalog.  Hymen.  Brit.  Mus.,  VI, 
1858,  p.  131,  S    9  d^. 

Recorded  by  Forel  from  Port  au  Prince. 

28.    Solenopsis  globularia  F,  Smith  var.  borinquenensis  Wheeler. 
Bull.  Amer.  Mus.  Nat,  Hist.,  XXIV,  1908,  p.  131,  8  . 

Six  workers  from  Manneville  agree  very  closely  with  the  types  of  this 
variety  from  Culebra  Island. 

29.    Solenopsis  poUuz  Forel, 

Trans.  Ent.  Soc.  London,  1893,  p.  393,  H    9  <f. 
Several  workers  from  Cape  Haitien  and  Manneville. 

30.    Solenopsis  inermiceps  sp.  nov.    (Fig.  7.) 

Worker.     Length  nearly  2  mm. 

Allied  to  S.  sulfurea  Roger.  Head  about  1}  times  as  long  as  broad,  subrectangu- 
lar,  with  feebly  convex  sides  and  feebly  and  broadly  excised  posterior  border.  Eyes 
minute,  at  the  anterior  third  of  the  head.  Clypeus  moderately  convex,  with  broadly 
rounded  anterior  border,  without  longitudinal  carinae  or  traces  of  teeth.  Antennal 
scapes  fully  }  as  long  as  the  head ;  club  large,  as  long  as  the  remainder  of  the  funiculus, 
its  last  joint  3  times  as  long  as  the  penultimate;  joints  3-7  slightly  broader  than  long, 
first  joint  nearly  as  long  as  the  four  succeeding  joints  together.  Mandibles  oblique, 
with  short  teeth.  Pro-  and  mesonotum  robust,  twice  as  long  as  the  epinotiun  and  1 J 
times  as  long  as  broad,  moderately  convex  above  and  on  the  sides,  separated  from  the 
epinotum  by  a  strong  suture  and  feeble  impression.  Epinotum  small,  a  little  longer 
than  broad,  its  surface  in  profile  sloping  and  feebly  convex,  without  distinct  base  and 
declivity.  Petiole  with  a  slightly  transverse,  rounded  node,  which  is  a  little  narrower 
and  higher  than  the  postpetiole,  with  a  small  acute  anteroventral  tooth  on  the 
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peduncle.  Postpetiole  alighUy  broader  than  long,  rounded.  Gaster  elongate 
Optical,  slightly  narrowed  in  front.    Legs  rather  slender. 

Smooth  and  shining;  the  piligerous  punctures  scattered  and  extremely  minute. 

Hairs  yellowish,  erect,  very  sparse  on  the  body;  on  the  appendages  shorter, 
denser  and  appressed. 

Reddish  yeUow;  head  and  thorax  a  little  darker  than  the  pedicel,  gaster  and 
appendages. 


Fig.  7.     SoUnopna  inermieep*  sp.  nov.    a,  head  of  worker  fh>m  above;   b.  profile  of 
thorax  and  pedicel  of  worker. 

Described  from  three  workers  taken  at  Petionville.  A  single  specimen 
from  Grande  Riviere  evidently  belongs  to  the  same  species  but  is  somewhat 
smaller  (1.5  mm.).  S.  inermicep8  is  apparently  very  close  to  Roger's  S. 
sulfurea,  which  was  inadequately  described.  Emery  has  examined  a  cotype, 
however,  and  has  figured  the  head  (Bull.  Soc.  Ent.  Ital.,  XXXVII,  1905, 
p.  136,  fig.  17),  which  differs  from  that  of  inermiceps  in  having  carinse  and 
very  small  teeth  on  the  clypeus,  in  the  outline  of  the  head  and  the  somewhat 
longer  antennal  scapes. 

31.    Crematogastar  victima  F.  Smith  var.  steinheili  Forel. 

Cremasiogaster  steinheUi  Mitth.  Mtlnch.  Ent.  Ver.,  V,  1881,  p.  15,  8  . 

Several  workers  and  a  dealated  female  from  Manneville  and  Port  au 
Prince  agree  very  closely  with  specimens  of  this  variety  from  Kingston 
Jamaica,  except  in  having  the  gaster  somewhat  darker  brown. 

32.    Pheidole  fallaz  Mayr  subsp.  Jelskii  Mayr. 
PheldoU  jdskii,  Horse  Soc.  Ent.  Ross.,  XVIII,  1884,  p.  34,  01  8  . 
Recorded  from  Port  au  Prince  by  Forel. 

33.    Pheidole  fallaz  Mayr  subsp.  Jelakii  Mayr  var.  antillensis  Forel 
Ph.je'skii  var.  antiUensis  Forel,  Ann.  Soc.  Ent.  Belg.,  XLV,  1901,  p.  365,  Qt  8 

All  the  specimens,  comprising  soldiers,  workers  and  males,  taken  at 
Diquini,  St.  Marc,  Grande  Riviere,  Manneville,  Port  au  Prince  and  in  the 
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mountains  north  of  Jacmel,  are  properly  referable  to  this  variety,  which  is 
very  common,  nesting  in  the  ground,  usually  in  open,  dry  localities.  Several 
large  colonies  were  nesting  in  the  courtyard  of  the  American  Legation  at 
Jort  au  Prince. 

34.    Pheidole  megacephala  Fabricim, 

Formica  megacephala  Fabricius,  Ent.  Syst.,  II,  1793,  p.  361,  Ql. 

Soldiers,  workers  and  dealtited  females  from  Furcy,  Milot  and  Diquini. 

35.    Pheidole  terresi  sp.  nov. 

Soldier:  Length  2.3-2.6  ram. 

Allied  to  Ph.  floridana  Emery.  Head  a  little  longer  than  broad,  as  broad  in 
front  as  behind,  with  feebly  convex  sides,  rather  angular  posterior  comers  and 
rather  deeply  and  angularly  excised  posterior  border.  Occipital  groove  rather  deep 
behind  but  disappearing  anteriorly  in  the  middle  of  the  head,  which  is  convex.  An- 
tennal  sulci  very  feebly  developed.  Eyes  rather  small,  at  the  anterior  third  of  the 
head.  Mandibles  convex,  with  two  apical  teeth.  Mentum  with  two  prominent, 
acute  teeth  at  its  anterior  border.  Clypeus  short,  rather  depressed,  its  anterior 
border  feebly  bidentate  in  the  middle.  Antenme  slender,  scapes  as  long  as  half 
the  distance  from  their  insertions  to  the  posterior  comers  of  the  head,  joints  2-8  of 
the  funiculus  subequal,  as  long  as  broad,  club  as  long  as  the  remainder  of  the  funiculus. 
Thorax  robust,  the  pronotum  nearly  half  as  broad  as  the  head,  with  prominent,  angu- 
lar humeri,  separated  by  a  distinct  suture  from  the  mesonotum  which  is  small,  abruptly 
sloping  and  with  a  transverse  swelling.  Mesoepinotal  constriction  deep.  Epinotum 
small  and  short,  not  longer  than  broad,  in  profile  with  the  base  a  little  shorter  than 
the  declivity,  bearing  two  small,  acute,  erect  teeth,  which  are  decidedly  shorter  than 
their  distance  apart  at  the  base.  Petiole  about  1^  times  as  long  as  broad,  with  small 
but  prominent  anterior  angles  when  seen  from  above  broadest  behind  through  the 
node,  which  is  compressed  anteroposteriorly,  rather  acute  at  the  summit  in  profile 
.and  with  its  upper  margin  rather  deeply  notched  when  seen  from  behind.  Post- 
petiole  broader  than  long,  somewhat  broader  than  the  petiole,  with  a  very  short, 
acute  conule  on  each  side  a  little  in  front  of  the  middle.  Gaster  about  as  large  as  the 
liead.     Legs  rather  long,  the  femora  and  tibia  not  conspicuously  swollen. 

Shining  throughout.  Mandibles  with  coarse,  scattered  punctures.  Clypeua 
ismooth  in  the  middle,  longitudinally  rugose  on  the  sides.  Head  sharply  longitudi- 
nally rugose  on  its  anterior  half,  the  interrugal  spaces  neither  reticulate  nor  pimctate 
and  the  rugse  absent  behind  on  the  antennal  sulci,  which  are  smooth  and  Rhining 
and  not  sharply  defined  laterally.  Anteriorly  these  sulci  are  crossed  by  concentric 
rugae  running  from  the  sides  of  the  head  to  the  frontal  carinse.  The  frontal  rugs 
diverge  posteriorly  and  extend  somewhat  further  back  than  those  on  the  cheeks. 
The  posterior  portion  of  the  head  is  glabrous,  except  for  small,  scattered,  piligerous 
punctures.  Thorax  smooth,  except  the  epinotum,  which  is  subopaque,  finely  and 
rather  superficially  punctate-mgulose;  pedicel,  gaster,  and  legs  smooth  and  ahin- 
i  ng,  with  fine,  very  sparse,  piligerous  punctures. 
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Hairs  yellow,  rather  delicate,  sparse,  erect  or  suberect  on  the  body,  and  anterior 
surfaces  of  the  antennal  scapes,  a  little  shorter  and  more  reclinate  on  the  legs. 

Mandibles,  head,  thorax  and  pedicel  reddish  yellow,  remainder  of  body  paler; 
borders  of  mandibles  and  clypeus  broadly  blackish  or  deep  red. 

Worker.     Length  1-1.3  mm. 

Closely  resembling  the  soldier  except  in  the  head,  which  is  small,  smooth  and 
shining  and  without  rugae,  even  on  its  anterior  portion  and  cheeks.  Antennal 
scapes  extending  a  little  beyond  the  posterior  comers  of  the  head.  Pronotum  longer 
and  narrower  and  with  rounded  sides,  not  produced  in  the  humeral  region.  Petiolar 
node  with  entire,  rounded  superior  border,  postpetiole  as  long  as  broad,  rounded 
above  and  on  the  sides.  Pilosity  like  that  of  the  soldier  but  shorter  and  sparser. 
Color  pale  yellow  throughout,  except  the  borders  of  the  mandibles  and  clypeus  which 
are  brownish. 

Female  (dealated).     Length  4-4.5  mm. 

Resembling  the  soldier.  The  head  is  broader  and  more  nearly  square,  with 
rather  straight  sides  and  much  less  deeply  excised  posterior  border.  The  rugae 
are  stronger  and  carried  back  nearly  to  the  posterior  comers.  In  other  respects 
like  the  soldier,  except  for  the  usual  morphological  differences.  The  gaster  is  reddish 
yellow  like  the  remainder  of  the  body  and  the  pilosity  is  somewhat  more  conspicuous. 
The  wing  insertions  and  thoracic  sutures  are  blackish  or  dark  brown. 

Described  from  several  soldiers  and  workers  and  two  females  taken  from 
small  colonies  nesting  in  the  ground  in  clay  soil  at  Diquini  and  Milot. 

This  species  belongs  to  the  perplexing  group  of  small  neotropical  forms 
including  Ph,  floridana  Emery,  flavens  Ploger,  atmstasii  Emery,  punctO' 
tissima  Mayr,  goeldii  Forel  and  mwrens  Wheeler,  but  differs  from  all  of  these 
at  first  sight  in  having  the  worker  smooth  and  shining  and  not  opaque  and 
finely  punctate.  In  this  respect  it  resembles  Ph,  dimidiata  Emery  and  or- 
bica  Forel,  but  differs  from  the  former  in  the  shape  of  the  postpetiole,  sculp- 
ture of  the  head,  color,  etc.,  from  the  latter  in  the  longer  antennal  scapes, 
very  different  sculpture  and  color  and  very  different  pronotum,  which  is 
much  broader  and  has  much  more  prominent,  angular  humeri.  The  teeth 
on  the  epinotum  are  also  much  smaller  and  more  acute  than  in  orhica, 

36.    Pheidole  terresi  var.  illota  var.  nov. 

Soldier.  Differing  from  the  soldier  of  the  typical  terresi  merely  in  having  the 
dorsal  surface  more  or  less  infuscated,  the  deeper  color  on  the  head  being  confined 
to  the  front,  vertex  and  posterior  comers. 

Worker.  Much  darker  than  the  soldier,  the  body  being  piceous  or  even  blackish, 
with  the  mandibles,  antennae  and  legs  yellow,  the  clypeus  light  brown. 

Described  from  several  soldiers  and  workers  taken  in  the  mountains 
north  of  Jacmel  and  at  Furcy. 
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37.    Pheidole  flayens  Roger  var.  hasrUana  Ford. 

Mitth.  Naturh.  Mus.  Hamb.,  XXIV,  1907,  Beiheft,  p.  6,  8  . 

Soldier.    Length  2.4-2.6  mm. 

Dififering  from  the  soldier  of  the  typical  flavens  Rog.  of  Cuba  and  the  vara. 
thomensia  Emery  of  St.  Thomas  and  vinceniensis  Forel  of  St.  Vincent  in  its  sculpture, 
much  darker  color  and  in  the  shape  of  the  epinotum.  The  latter  has  the  base  dis- 
tinctly shorter  than  the  declivity  in  profile.  The  head  is  more  opaque  and  the  longi- 
tudinal rugae  run  back  till  they  leave  only  the  posterior  fourth  of  the  head  smooth 
and  shining,  and  the  pimctures  and  reticulation  between  the  rugse,  especially  on  the 
antennal  sulci,  are  more  distinct.  The  head  and  pronotum  are  dull  ferruginous,  the 
remainder  of  the  body  dark  brown  or  blackish,  the  antennal  scapes  and  the  femora 
more  or  less  infuscated. 

Worker.    Length  1.5  mm. 

Head  and  thorax  dark  brown  or  black;  pedicel  and  gaster  a  little  paler;  antenmB> 
mandibles  and  legs  yellow,  the  femora  more  or  less  infuscated  in  the  middle.  The 
base  of  the  epinotum  in  profile  is  distinctly  shorter  than  the  declivity. 

Female.    Length  3.3-3.7  mm. 

Thorax,  pedicel  and  gaster  black;  head,  including  the  mandibles,  deep  ferrugi- 
nous, sometimes  blackish  behind.  Antennse  and  legs  colored  as  in  the  soldier. 
Wings  grajdsh  hyaline,  with  pale  brown  veins  and  stigma. 

Male.    Length  3  mm. 

Head  blackish;  thorax  brown;  remainder  of  body,  including  the  sutures  of  the 
thorax,  the  antennse,  clypeus,  mandibles  and  legs  sordid  yeUow.  Wings  as  in  the 
female. 

Described  from  numerous  specimens  taken  from  several  colonies  in  the 
following  localities:  Petionville,  Manneville,  Diquini,  and  Grande  Riviere. 
The  nests  are  usually  under  bark.  Forel  has  described  only  the  worker  of 
this  variety  from  Port  au  Prince. 

38.    Pheidole  flavens  Roger  var.  yincentensis  Forel. 

Trans.  Ent.  Soc.  London,  1893,  pp.  411,  01  9  8    d'. 

Several  soldiers,  workers  and  a  single  dealated  female  from  Port  au 
Prince,  St.  Marc,  Grande  Riviere  and  Petionville  represent  either  this  or  a 
very  closely  allied  variety  of  flavens.  The  soldiers  and  workers  agree  rather 
closely  with  cotypes  of  vincentensis  Forel  in  the  senior  author's  collection, 
except  that  the  gaster  in  both  phases  is  darker  and  in  the  female  quite  black. 
The  Haitian  specimens  may,  perhaps,  be  more  properly  regarded  as  repre- 
senting a  transition  between  the  vars.  haytiana  and  vincentensis. 

39.    Pheidole  punctatissima  Mayr  var.  jamaicensis  Wheeler, 

Several  soldiers  and  workers  and  a  single  dealated  female  from  Petion- 
ville.    The  female  measures  nearly  4.5  mm.  and  is  black,  with  the  antennse. 
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mandibles,  dypeus,  front  and  cheeks  ferruginous  and  the  legs  yellow,  except 
the  middle  portions  of  the  femora,  which  are  black.  The  mesonotum  is 
opaque  and  finely  longitudinally  rugose,  with  a  median  line  and  the  parapsi- 
dal  sutures  smooth  and  shining. 

40.    Pheidole  moBrens  Wheeler  subsp.  creola  subsp.  nov. 

Soldier.    Length  2.3-2.5  mm. 

Differing  from  the  typical  marene  in  the  following  particulars:  the  sciilpture 
of  the  head  is  more  extensive,  leaving  only  the  posterior  comers  shining.  The 
longitudinal  rugs  cover  about  }  of  the  head  and  behind  them  the  surface  is  densely 
punctate,  except  the  posterior  comers  which  have  only  a  few  elongate,  coarse  punc- 
tures. The  thorax  is  opaque  and  densely  pimctate  throughout,  the  petiole  and 
poetpetiole  punctate  on  the  sides,  with  smooth  and  shining  nodes.  The  color  of  the 
body  is  much  darker,  being  black,  with  the  antenme,  mandibles  and  cl3rpeus,  except 
their  borders,  red,  the  legs  yellow,  with  the  middle  portions  of  the  femora  black- 
ened, as  are  also  the  scapes. 

Worker.    Length  1-1.3  nun. 

Closely  resembling  the  worker  of  the  typical  mcBrenSt  except  in  color,  the  pedicel 
and  gaster  being  black,  like  the  head  and  thorax,  and  the  femora  infuscated. 

Described  from  several  specimens  taken  at  Diquini  and  in  the  moun- 
tains north  of  Jacmel.  In  the  typical  moerens  and  in  the  var.  dominicensis 
Wheeler  from  Dominica,  the  sculpture  of  the  pronotum  in  the  soldier  is 
transversely  rugulose  above  and  the  punctuation  is  more  superficial  and  less 
regular.  Ph.  mwrens  is  imdoubtedly  very  closely  related  to  flavens,  and 
when  this  and  the  allied  species  have  been  more  closely  studied  may  prove 
to  have  only  subspecific  rank. 

41.    AphsBnogaster  relicta  sp.  nov.    (Fig.  Sc.) 

Worker.    Length  4-5  mm. 

Head  about  1  i  times  as  long  as  broad,  a  little  broader  in  front  than  behind,  where 
it  is  rounded  and  without  distinct  posterior  comers,  but  with  a  distinct  occipital 
margin  which  is  somewhat  elevated  on  each  side  at  the  posterior  end  of  the  gula. 
Eyes  moderately  large  and  convex,  just  in  front  of  the  middle  of  the  sides  of  the  head. 
Mandibles  rather  large,  with  the  external  borders  straight  at  the  base,  more  convex 
at  the  tips;  their  apical  borders  with  6  or  7  teeth,  those  near  the  base  being  short  and 
broad.  Clypeus  moderately  convex  in  the  middle,  depressed  on  the  sides,  its  anterior 
border  somewhat  projecting,  with  a  narrow  but  distinct  notch  in  the  middle.  Frontal 
carime  elevated  and  rounded  in  front,  lower,  more  approximated  and  subparallel 
behind.  Antenna  rather  stout,  the  scapes  reaching  fully  twice  their  greatest  diameter 
beyond  the  pioeterior  border  of  the  head,  at  the  base  with  a  compressed,  rounded 
lobe,  not  unlike  that  on  the  scapes  of  Myrmica  scahrinodis;  funicular  joints,  except 
the  last,  subequal,. about  IJ  times  as  long  as  broad.  Thorax  long  and  robust,  pro- 
and  mesonotum  narrower  than  the  head,  in  profile  hemispherical;  seen  from  above 
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the  pronotum  is  rather  angular  in  front  just  behind  the  neck  and  more  convex  on  the 
sides,  behind.  Mesofipinotal  constriction  deep  and  rather  narrow  Epinotum 
longer  than  high,  its  base  in  profile  rather  convex  in  front,  more  flattened  behind, 
twice  as  long  as  the  rather  sloping  declivity,  armed  with  two  powerful,  acute  spines, 
which  are  nearly  as  long  as  the  base  of  the  epinotum,  directed  backward,  upward 
and  outward  and  slightly  curved  downward.  Petiole  from  above  about  twice  as 
long  as  broad,  broadest  behind,  with  slightly  concave  sides;  node  in  profile  with  a 
longer,  slightly  concave  anterior  and  a  shorter,  convex  posterior  declivity  and  a 
rather  acut«  summit;  seen  from  behind  its  border  is  rounded  and  entire.  Postpetiole 
as  long  as  broad,  broadest  behind,  where  it  is  half  again  as  broad  as  the  petiolar 
node,  rounded  in  profile  above  and  swollen  ventrally  at  its  anterior  end.  Gaster 
broadly  elliptical.     Legs  long  and  rather  stout. 

Mandibles  subopaque,  densely  and  coarsely  striated.  Clypeus,  head  and  thorax 
subopaque,  very  coarsely,  reticulately  rugose,  the  ruga;  on  the  head  somewhat  finer 
than  those  on  the  thorax  and  with  a  more  longitudinal  trend.    Epinotal  spines 


Fig.  8.  Aphctnogaster  rdicta  sp.  nov.  and  A.  relicta  subsp.  epinotalis  subsp.  nov. 
Worker,  a,  profile  of  body  of  subsp.  epinotalis;  b.  antenna  of  subsp.  epinotalit;  c.  profile 
of  thorax  and  pedicel  of  A.  relicta. 


shining  at  their  tips,  finely  longitudinally  striated  at  the  base;  epinotal  declivity 
transversely  rugulose.  Neck  of  pronotum,  petiole,  postpetiole,  basal  and  middorsal 
portion  of  first  gastric  segment,  scapes  and  legs,  opaque,  densely  and  evenly  punctate, 
with  much  sparser,  evenly  distributed  and  coarser  piligerous  punctures.  Sides  of 
first  segment  and  the  whole  of  the  remaining  gastric  segments  smoother,  more  sparsely 
punctate  and  more  or  less  shining.    Antennal  funiculi  rather  shining. 

Hairs  glistening  white;  coarse,  pointed,  erect,  rather  long,  moderately  abundant, 
covering  the  body  and  appendages,  shorter  and  more  reclinate  on  the  scapes  and  tibise. 

Deep  black;  mandibles,  except  their  bases  and  borders,  tarsi,  articulations  of 
legs,  two  large  spots  on  the  base  of  the  gaster  and  the  upper  surface  of  the  post>- 
petiole,  dull  red.  In  some  specimens  the  two  gastric  spots  are  fused  into  one  and  in 
others  the  entire  gaster  and  postpetiole  are  black. 
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Female  (dealated).     Length  nearly  6  mm. 

Differing  from  the  worker  in  the  shape  of  the  thorax.  The  mesonotum  is  only 
moderately,  the  seutellum  very  convex  and  protuberant,  the  base  of  the  epinotum 
long,  slightly  sloping  and  straight  in  profile,  with  the  spines  much  stouter,  less  di- 
vergent and  shorter  than  in  the  worker,  being  shorter  than  the  distance  between 
their  bases.  The  rugosity  of  the  thorax  is  somewhat  finer  than  in  the  worker  and 
the  mesopleurse  are  densely  punctate.  The  sculpture  of  the  remainder  of  the  body, 
the  pilosity  and  color  are  like  those  of  the  worker. 

Male.    Length  4  mm. 

Head  through  the  eyes  about  as  long  as  broad,  produced  backward  and  some- 
what conical  behind.  Cheeks  moderately  short.  Mandibles  feeble,  but  distinctly 
denticulate.  Anterior  border  of  clypeus  broadly  roimded  and  entire.  Antennae 
slender;  scapes  about  5  times  as  long  as  broad,  first  funicular  joint  slightly  swollen, 
about  twice  as  long  as  broad,  increasing  in  length  towards  the  tip.  Thorax  robust, 
the  anterior  portion  of  the  pronotum  projecting  forward,  convex,  flattened  behind; 
epinotum  unarmed,  sloping,  without  distinct  base  and  declivity.  Petiole,  postpetiole 
and  gaster  similar  to  those  of  the  worker. 

Head,  thorax,  pedicel  and  basal  half  of  first  gastric  segment  opaque,  densely 
punctate,  remainder  of  gaster  and  legs  shining  and  more  superficially  punctate. 
Mesonotum  with  a  smooth,  shining  median  longitudinal  line. 

Pilosity  very  similar  to  that  of  the  worker. 

Black ;  mandibles  and  genitalia  yellow ;  clypeus  and  antennae  brown ;  legs  piceous; 
wings  faintly  infuscated,  with  pale  veins  and  stigma. 

This  beautiful  species,  the  first  Aphwnogastcr  to  be  found  in  the  West 
Indies,  is  described  from  numerous  workers,  a  single  female  and  a  single 
male  taken  from  several  colonies  at  Diquini,  Petionville,  Port  au  Prince  and 
in  the  mountains  north  of  Jacmel.  It  nests  in  the  earth  in  holes  beneath 
stones  in  moist  localities,  usually  on  hill-sides.  The  workers  are  timid  and 
very  rapid  in  their  movements.  They  are  quite  unlike  the  workers  of  any 
of  our  other  North  American  species  of  Aphwnogaster  in  the  shape  of  the 
antennal  scapes,  in  sculpture  and  coloration.  The  species  is  probably  an 
ancient  insular  relict,  confined  to  the  island  of  Haiti. 

42.    Aphssnogaster  relicta  subsp.  epinotalis  subsp.  nov.  (Fig.  8a  and  6.) 

Worker.  Differs  from  the  typical  form  in  having  the  base  of  the  epinotum 
shorter  and  with  a  median  transverse  impression  in  the  middle,  very  distinct  in 
profile;  the  epinotal  spines  are  shorter,  straight  and  distinctly  less  erect  and  the  red 
on  the  postpetiole  and  gaster  is  duller. 

Described  from  a  series  of  specimens  taken  at  Manneville. 
43.    Pogonomyrmez  (Ephebomsrrmez)  schmitti  Forel    (Fig.  9.) 

Pogonamurmex  schmitti  Forel,  Ann.  Soc.  Ent.  Belg.,  XLV,  1901,  p.  339,  ^  . 
Pogonomyrmez  (Ephehomyrmex)  schmitti  Wheeler,  Psyche,  1902,  p.  390,  Q  . 
Worker.    Length  3.5-4  mm. 
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Fig.  9.  Pogonomyrmex(Ephebomyrmex)  $chmitti  Forel. 
Worker,  a,  profile  of  thorax  and  pedicel;  b,  head  flrom 
above. 


Head  subrectangular,  a  little  longer  than  broad,  as  broad  in  front  as  behind,  with 
rather  straight  sides  and  feebly  excised  posterior  border.  Mandibles  convex,  with 
6  subequal  teeth.    Clypeus  short,  convex;   its  anterior  border  entire  and  broadly 

rounded.  Frontal  area  elon« 
gate,  triangular.  Antemue 
rather  stout,  their  scapes  not 
reaching  to  the  posterior  bor^ 
der  of  the  head;  joints  2-7  of 
the  funiciili  somewhat  broad- 
er than  long.  Thorax  short 
and  broad,  but  little  longer 
than  the  head,  with  the  man- 
dibles, including  the  neck 
nearly  twice  as  long  as  broad, 
evenly  convex  above  in  pro- 
file, without  promesonotal  and 
mesoepinotal  sutures.  Epino- 
tum  sloping,  its  base  and  de- 
clivity subequal,  bearing  two 
short,  stout  spines,  which  are 
directed  backward,  upward 
and  outward  and  are  longer 
than  broad  at  their  bases  and 
shorter  than  their  distance 
apart.  Metastema  prolonged  upward  and  backward  into  a  pair  of  similar  but  some- 
what shorter  spines,  which  are  slightly  curved  forward.  Petiole  from  above  fully 
twice  as  long  as  broad,  with  a  slender  peduncle  occupying  half  its  length  and  pro- 
vided with  a  stout,  triangular  tooth  on  its  ventral  surface.  The  node,  which  is  as 
broad  as  half  the  length  of  the  whole  segment,  when  seen  in  profile  has  a  straight 
anterior  surface  rising  at  a  right  angle  from  the  pedimcle  and  half  as  long  as  the 
sloping  posterior  surface.  The  two  surfaces  meet  at  a  sharp  ridge,  which,  seen  from 
above,  forms  the  broadly  rounded  anterior  margin  of  the  node;  its  sides  are  straight 
and  converge  posteriorly  to  the  postpetiole,  which  is  broader  than  the  petiole,  a 
little  broader  than  long,  campanulate  and  provided  with  a  large  swelling  on  its 
anteroventral  surface.  Gaster  slender,  elongate-elliptical,  with  a  powerful  sting. 
Legs  long  and  stout. 

Mandibles  and  head  opaque,  the  former  and  the  clypeus  rather  finely  and  regu- 
larly longitudinally  rugose,  the  head  somewhat  more  coarsely,  the  rugae  with  reticu- 
late-punctate spaces  between  them  and  diverging  somewhat  from  the  median  line 
on  the  posterior  portion  of  the  head.  Thorax  still  more  coarsely  and  somewhat  more 
irregularly  and  reticulately,  longitudinally  rugose.  Petiole,  postpetio'.e  and  basal 
third  or  half  of  first  gastric  segment  opaque  and  densely  pimctate  the  posterior  surface 
of  the  petiolar  node  also  longitudinally  rugulose.  Posterior  portion  of  first  gastric 
segment  and  the  remaining  segments  shining,  very  superficially  shagreened  or  reticu- 
late, with  small,  sparse,  piligerous  punctures.  Legs  and  scapes  densely  punctate, 
the  former  feebly  shining,  the  latter  opaque. 

Hairs  short,  stiff,  pointed,  dark  brown  or  blackish,  moderately  abundant,  erect 
on  the  body,  somewhat  more  rcclinate  on  the  legs  and  scapes.  Gula  without  ammo- 
chsetae. 
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Black;  mandibles,  tip  of  gaster,  tared  beyond  the  first  joint  and  sometimes  also 
the  peduncle  of  the  petiole,  the  legs  and  cl3rpeus  (in  immature  specimens?),  deep  red. 

Female  (dealated).    Length  5.5  mm. 

Closely  resembling  the  worker,  but  differing  in  the  following  characters.  The 
nigae  on  the  mesonotum,  scutellimi  and  pleurse  are  more  regularly  longitudinal  and 
the  epinotxmi  and  posterior  surface  of  the  petiolar  node  are  coarsely  reticulate- 
rugose.  The  epinotal  spines  are  stouter  and  proportionally  longer  than  the  meta- 
stemal  spines,  and  the  gaster,  though  small,  is  proportionally  broader  than  in  the 
worker. 

• 

Described  from  numerous  workers  and  a  single  female  from  Cape 
Haitien,  Furcy,  Petionville,  Diquini,  Port  au  Prince  and  the  mountains 
north  of  Jacmel.  These  specimens  all  agree  closely  with  Forel's  description 
and  with  a  cotype  received  by  the  senior  author  many  years  ago  from  Rev. 
P.  J.  Schmitt,  O.  S.  B.,  to  whom  the  species  was  dedicated.  P.  schmiUi 
nests  in  the  ground  in  crater  nests,  but  sometimes  also  under  stones.  It  is 
a  harvesting  ant  like  the  other  species  of  the  genus,  and  like  these  is  also 
fond  of  eating  insects,  for  the  junior  author  often  saw  workers  carrying 
whole  insects  or  fragments  of  them  into  the  nest. 

44.  Pogonomyrmez  (Ephebomyrmex)  Bchmitti  Ford  var.  sublsBvi- 

gatus  var.  nov. 

The  worker  and  female  differ  from  those  of  the  preceding  form  in  having 
the  pK>stpetiole  and  base  of  the  gaster  smooth  and  shining  like  the  remainder 
of  the  abdomen  or  with  only  traces  of  the  fine  punctures  at  the  extreme  base 
of  the  first  segment. 

This  variety  was  taken  at  Manneville  and  Ennery. 

45.  Pogonomyrmez  (Ephebomyrmez)   saucius  ap.  nov.    (Figs.   10 

and   11.) 

Worker.    Length:  5-5.5  mm. 

Head  subrectangular,  a  little  longer  than  broad,  with  straight  sides  and  feebly 
excised  posterior  border  and  the  eyes  just  in  front  of  the  middle  of  its  sides.  Man- 
dibles with  6  subequal  teeth  and  rather  convex  external  borders.  Clypeus  with 
straight,  entire  anterior  border  and  a  blunt,  tooth-like  projection  on  its  upper  surface 
on  each  side  near  the  lateral  border.  Frontal  area  small,  elongate-triangular.  An- 
tennal  scapes  not  reaching  to  the  posterior  comers  of  the  head;  joints  2-7  of  the  funi- 
culi as  broad  as  long.  Thorax  shaped  as  in  P.  schmiUi  and  with  similar  spines  on 
the  epinotum  and  metastema.  Postpetiole,  petiole  and  gaster  also  similar  in  struc- 
ture, but  the  anterior  surface  of  the  petiolar  node  rises  a  little  less  abruptly  from  the 
X>edunclc  and  the  posterior  surface  is  more  convex  and,  when  seen  from  above,  its 
anterior  border  is  more  pointed  or  acuminate  in  the  middle. 

Mandibles,  head  and  thorax  opaque.  Mandibles  striated;  clypeus,  head  and 
thorax  regularly  longitudinally  rugose,  the  interrugal  spaces  being  finely  and  densely 
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punctate.  On  the  cheeks  the  rugss  are  rather  far  apart  but  are  denser  and  diverge 
posteriorly  on  the  posterodorsal  portion  of  the  head.  The  space  enclosed  by  the 
four  thoracic  spines,  is  concave,  smooth  and  shining.  Petiole,  poiStpetiole  and  gaster 
also  smooth  and  shining,  with  small,  sparse  piligerous  punctures,  except  the  dorsal 
surface  of  the  petiolar  node,  which  is  densely  punctate  and  longitudinally  rugose,  the 
rugae  converging  anteriorly  to  the  apex  of  the  node.  Antennal  scapes  and  legs  finely 
shagreened,  the  former  opaque,  the  latter  somewhat  shining. 

Hairs  dark  brown,  short,  stiff,  moderately  abundant,  erect  on  the  body,  somewhat 
more  oblique  on  the  scapes  and  legs.     Gula  without  ammochsetse. 

Brownish  black;  mandibles,  except  their  teeth  and  borders,  sides  of  cl3rpeus, 
cheeks,  antenna;,  legs,  thoracic  spines,  peduncle  of  petiole,  anterior  border  and  aideft 
of  postpetiole  and  a  band  across  the  anterior  border  of  the  first  gastric  segment,  red. 
Tip  of  gaster  and  margins  of  posterior  gastric  segments  narrowly  yellowish. 


Fig.    10.      Pogonomyrmcx    (E phebomyrmex) 
thorax  and  pedicel;   b,  head  from  above. 


sauciua    sp.   nov.     Worker,     a,   profile   of 


Male.     Length  4-4.5  mm. 

Head  slightly  longer  than  broad,  with  large  eyes  and  ocelli,  narrowest  through 
the  cheeks,  which  are  straight,  rounded  and  broader  behind  the  eyes.  Mandibles 
like  those  of  the  worker  but  smaller.  Clypcus  convex,  without  lateral  tooth-like 
projections.  Antennal  scapes  scarcely  four  times  as  long  as  broad,  somewhat  curved 
and  dilated  at  the  base;  first  funicular  joint  a  little  longer  than  broad,  second  as 
long  as  the  scape,  joints  3-9  subequal,  a  little  more  than  twice  as  long  as  broad; 
joints  10  and  11  shorter,  terminal  joint  nearly  as  long  as  the  two  preceding  together. 
Thorax  robust,  through  the  wing  insertions  as  broad  as  the  head.  Mesonotum  with 
well-marked  Mayrian  furrows,  convex  in  front,  flattened  behind;  epinotum  and 
metastema  unarmed,  the  former  rounded  without  distinct  bas:?  and  declivity. 
Petiole  long;  its  node  rounded  in  profile,  constricted  behind;  its  peduncle  with  a 
distinct  ventral  tooth.  Postpetiole  similar  to  that  of  the  worker.  Fore  wing  with 
a  discal  and  two  cubital  cells. 
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Head,  thor&x  and  petiole  opaque,  finely  and  densely  punctate,  head  and  thorax 
alao  longitudinaUy  niguloae  above  and  on  the  aides  of  the  epiuotum.  Mandiblea, 
postpetiole  and  gaater  shining,  the  mandibles  coarsely  and  sparsely  punctate  and  at 
the  base  finely  striate.    Legs  rather  shining,  finely  shs^reened. 

moeity  similar  to  that  of  the  worker. 

Black;  tips  of  mandiblea,  funiculi  tibiie,  tarsi,  bases  and  tips  of  femora,  red; 
genitalia  brown.    Wings  grayish  hyaline,  with  brown  veins  and  stigma. 


Descrilied  from  numerous  workers  and  two  males  taken  from  a  couple 
of  colonies  neatlng  in  the  ground  bencatb  stones  alonf;  the  very  arid  trail 
leading  from  Manneville  to  the  Dominican  border,  about  half  a  mile  from 
the  former  place.  Each  of  the  nests  contained  a  little  heap  of  stored  grain. 
The  species  is  apparently  restricted  to  this  arid  region,  and  no  doubt  ranges 
over  the  territory  about  Lake  Assuei.  It  is  a  more  timid  ant  than  P. 
schmitti,  from  which  species  it  is  readily  distinguished  in  the  worker  phase 
by  its  larger  size,  the  different  and  more  regular  sculpture  of  the  thorax,  the 
tooth-like  projections  on  the  clypeus  and  the  peculiar  coloration. 

46.    Hacroml8Ch»  sallei  {Gu4rin.) 

Mj/rmiea  aoUtt  Gu£rin,  K«v.  Mag.  Zool.  Pure  ct  Appliq.  (2),  IV,  1852,  p.  76, 
pi.  iii.  figs.  2-1.  fl    (?  (f. 

Mafrominrha  aaUH  Forel,  Biol  Central.  Amer,,  1899-1900,  p.  .57,  not,,.  8  ;  Bull, 
Soc.  Ent.  Suisse,  X,  1.  p.  272. 

Worker.     Length  about  5  mm. 
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Head  subrectangular,  a  little  longer  than  broad,  with  feebly  convex  sides,  nearly 
straight  posterior  border,  rounded  posterior  comers  and  convex  eyes  at  the  middle 
of  the  sides.  Mandibles  rather  convex,  with  4  or  5  subequal  teeth.  Antennae 
slender,  their  scapes  reaching  somewhat  beyond  the  posterior  comers  of  the  head; 
fimicular  joints  all  longer  than  broad,  the  three  terminal  ones  largest  and  forming 
a  club.  Thorax  longer  than  the  head,  including  the  mandibles,  and  narrower, 
broadest  through  the  pronotum,  which  is  somewhat  flattened  above  and  on  the  sides 
and  separated  from  the  mesonotum  by  a  distinct  suture  and  shallow  constriction 
both  dorsally  and  laterally  Meso-  and  epinotum  not  separated  by  a  constriction  or 
suture,  nearly  as  broad  as  the  pronotimi,  longer  than  broad,  with  feebly  convex 
lateral  and  dorsal  surfaces.  Epinotum  bearing  two  straight  spines,  which  are 
nearly  as  long  as  the  dorsal  surface  of  the  meso-  and  epinotum,  stout  and  close  to- 
gether at  the  base  but  rapidly  tapering  to  acute  tips,  directed  backward,  rather 
strongly  outward  and  slightly  upward.  Petiole  nearly  three  times  as  long  as  broad, 
with  a  slender  pedimcle  making  up  the  anterior  |  of  its  length  and  at  the  posterior 
third  with  an  abrupt,  rounded,  slightly  transverse  node,  which  is  much  higher  than 
the  postpetiole.  This  is  about  half  again  as  broad  as  the  petiolar  node,  campanulate 
and  somewhat  narrower  in  front  than  behind.  Gaster  small,  elliptical  with  a  weU- 
developed  sting.  Legs  long;  femora  slender  at  the  base,  strongly  incrassated  just 
beyond  the  middle;  tibise  clavate,  without  spurs. 

Head  and  thorax  opaque;  petiole,  postpetiole  and  gaster  shining.  Head  finely 
longitudinally  rugose  and  punctate;  thorax  also  longitudinally  rugose,  more  coarsely 
and  irregularly  on  its  dorsal  than  on  its  pleural  surface.  Legs  shining,  sparsely 
punctate. 

Hairs  pale,  whitish,  coarse,  long  and  suberect,  covering  the  body  and  appendages, 
including  the  antennal  funiculi. 

Color  ferruginous  red;  legs  paler;  gaster  black,  except  in  some  specimens  which 
have  the  base  of  the  first  segment  ferruginous.    Antennal  funiculi  infuscated. 

Female.     Length  7  mm. 

Resembling  the  worker  in  color  and  sculptiu-e,  except  that  the  borders  of  the 
ocelli,  the  scutellum  and  mesonotum  are  black  and  at  least  the  basal  third  of  the  first 
gastric  segment  lb  ferruginous.  The  head  is  more  elongate  and  elliptical  and  more 
rounded  behind.  Wings  pale  yellowish,  with  yellow  veins  and  stigma.  There  is  no 
discal  and  only  one  cubital  cell. 

Male.    Somewhat  less  than  5  mm. 

Head  small,  rounded  behind.  Eyes  large  and  prominent.  Mandibles  small, 
pointed,  less  convex  than  in  the  worker,  with  finely  dentate  apical  borders  Antenns 
slender,  scapes  half  as  long  as  the  funiculi.  Mesonotum  with  distinct  Mayrian 
furrows.  Epinotum  unarmed.  Petiole  and  postpetiole  similar  to  those  of  the  female, 
but  the  node  of  the  former  much  lower,  subcorneal  and  not  transverse.  Gaster  small. 
Legs  long  and  slender,  scarcely  incrassated.    Venation  of  wings  like  that  of  female. 

Color  brown,  passing  into  ferruginous  on  some  parts  of  the  body.  Antennae 
yellowish  brown.     Wings  whitish,  with  yellow  veins  and  stigma. 

All  three  phases  were  taken  by  Auguste  Salle  in  April  1850  from  arboreal 
nests  in  a  large  morass  known  as  the  Cienaga  del  Timbladero,  near  Rancho 
Arriba,  on  the  River  Nisae,  in  the  heart  of  San  Domingo. 

The  foregoing  rather  incomplete  description  is  drawn  from  Gu^rin  and 
from  a  single  poorly  preserved  worker  cotype  (ex  Coll.  Saussure)  presented 
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by  Prof.  Ford  to  the  senior  author.  Gu^rin  gives  an  excellent  figure  of  the 
peculiar  carton  nest  (pi.  iii,  fig.  1),  which  is  very  much  like  that  of  the 
following  subspecies  taken  in  Haiti. 

47.    MacromlBCha  sallei  (GuMn)  subsp.  haytiana  subsp.  nov.    (Figs. 

12,  13  and  14.) 

Worker.    Length  3.6-4.5  mm. 

Cloeely  resembUng  Af .  aaUei  in  form,  but  somewhat  smaller  and  more  slender, 
and  with  the  long  epinotal  spines  less  thickened  at  the  base.    Mandibles,  clypeus 


Fig.   12.      Maeromi9cha  sallei  (Gu^rin)  subsp.  haytiana  subsp.  nov. 
b.  body  in  profllo. 


Male,    a,  wing; 


and  frontal  area  slightly  shining,  longitudinally  rugose;  head  opaque,  densely  and 
finely  longitudinally  rugulose-punctate.  Thorax  coarsely  and  somewhat  vermicu- 
lately  longitudinally  rugose  and  somewhat  shining;  epinotal  declivity  irregularly 
and  transversely  rugulose.  Petiole  and  postpetiole  rugose  on  the  sides  and  below» 
t  heir  nodes  smooth  and  shining.  Petiolar  node  fully  as  long  as  broad,  not  transverse. 
Gastor  and  legs  shining,  with  sparse  piligerous  punctures;  antennal  scapes  opaque. 

Hairs  white,  coarse,  moderately  long  and  abundant,  sUberect,  covering  the  body 
and  appendages;  pubescence  absent. 

Mandibles  and  head  yellowish  red;  cheeks,  sides  and  border  of  cljrpeus  and 
borders  of  mandibles  reddish  brown.  Thorax  blackish  red  or  dark  purplish  brown, 
pronotum  often  paler.  Petiole,  post-petiole,  gaster,  legs  and  antennae  black;  tarsi 
beyond  the  first  joint  reddish. 

Female  (dciilatcd).     Length  6.5  mm. 
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Closely  resembling  the  worker  in  form  and  color.  The  rugse  on  the  head  are 
sharper,  those  on  the  thorax  much  finer  and  more  regular,  and  those  on  the  sides  of 
the  petiole  and  postpetiole  more  distinct. 

Male.    Length:  4-4.3  mm. 

Mandibles  smooth,  scarcely  shining;  head  opaque,  finely  punctate;  the  clypeus 
and  dorsal  surface  also  longitudinally  rugulose.  Thorax,  petiole  and  postpetiole 
subopaque,  the  surface  of  the  thorax  irregularly,  that  of  the  epinotum  transversely 
rugose.  This  portion  of  the  thorax  is  unarmed,  convex  and  sloping,  without  distinct 
base  and  declivity.  Petiole  with  a  very  low  node.  Postpetiole  and  gaster  similar 
to  those  of  the  worker.    Legs  long  and  slender,  without  incrassated  femora  and  tibise. 

Pilosity  similar  to  that  of  the  worker. 

Black;  mandibles,  antennae  and  tarsi  yellow;  clypeus,  frontal  area  and  three 
large  spots  on  the  mesonotiun  red.  Femora  and  tibise  piceous  or  black.  Wings 
whitish  hyaline,  with  pale  yellow  veins  and  stigma. 

Described  from  numerous  workers  and  males  and  a  single  female  taken 
from  several  carton  nests  at  Furcy  in  a  locality  represented  in  the  accom- 
panying figure  (Fig.  13).  The  typical  M,  sallei  is  described  by  Gu^rin  as 
nesting  in  trees  in  marshy  places,  but  the  subsp.  haytiana  lives  on  bushes  in 
the  mountains  in  regions  which  are  never  flooded.  Both  forms  are  ex- 
tremely abundant  in  the  restricted  localities  in  which  they  occur  and  form 
very  populous  colonies,  unlike  most  species  of  Macromischa,  Along  the 
ridge  at  Furcy  the  junior  author  observed  hundreds  of  nests  of  haytiana, 
usually  built  in  a  peculiar  shrub  which  is  the  most  abundant  and  typical 
plant  of  the  region.  This  shrub,  which  has  very  dense,  short  leaves  and 
extra-nuptial  nectaries,  has  been  kindly  identified  for  us  by  Prof.  Robinson 
of  the  Gray  Herbarium  as  Baccharis  myrainiies  (Lam.)  Pers.  The  matted 
foliage  produced  by  the  numerous  stems  and  densely  leaved  branches  of  this 
shrub  afford  the  ants  shade  and  concealment.  Occasionally  nests  were  also 
observed  in  other  trees,  especially  in  the  smaller  pines  and  among  the  plants 
of  the  small  coffee  plantations.  The  nest  varies  in  diameter  from  about 
1  to  6  or  7  inches,  and  also  in  shape,  though  it  is  always  more  or  less  oval  or 
elliptical,  at  least  when  fully  developed.  The  smaller  nests  are  built  around 
the  stem  of  the  plant,  in  such  a  manner  as  to  embrace  in  their  substance  the 
insertions  of  the  branches.  At  first  sight  the  carton  of  which  these  struc- 
tures consist,  resembles  that  of  certain  spjecies  of  Azteca  and  Crematogaster, 
but  it  seems  to  consist  of  finely  shredded  grass,  which  is  afterwards  cemented 
together  and  covered  with  true  carton.  Additions  are  made  to  the  nest  in 
this  manner  and  some  are  often  found  consisting  of  carton  throughout, 
excepting  an  envelope  of  the  fine  fibres,  which  may  or  may  not  cover  the 
whole  surface.  Occasionally  one  may  find  a  nest  consisting  of  the  fibrous 
material  throughout.  As  none  of  the  latter  variety  contained  larvae  or 
pupse,  they  are  probably  to  be  regarded  as  tents  or  pavilions  erected  as 
shelters  over  the  extrafloral  nectaries  of  the  plants. 
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M.  haytiana  is  diurnal  in  habit.  It  is  evidently  omnivorous,  as  it  was 
seen  attending  Aphids  and  Membracids  and  the  nectaries  of  the  plants,  and 
as  its  nests  contained  pieces  of  insects,  mostly  Orthoptera,  and  some  objects 
which  seemed  to  be  plant  seeds.  In  one  nest  a  living  Membracid  nymph 
was  found.  The  workers  are  pugnacious  and  sting  severely.  When  the 
nest  is  disturbed  they  rush  forth  and  scatter  over  all  parts  of  the  bush,  and 
while  moving  about  carry  the  gaster  bent  down  beneath  the  thorax  with 
the  sting  directed  forward,  a  habit  which  is  permitted  by  the  great  length  of 
the  petiole.  This  same  habit  has  also  been  observed  by  the  senior  author 
in  some  of  the  other  species  of  the  genus  (M .  splendens  Wheeler  of  the  Ba- 
hamas and  M.  isabeUcB  Wheeler  of  Porto  Rico). 

48.    Macromisclia  flavidula  sp.  nov.    (Fig.  15.) 

Worker.    Length  1.5-1.7  mm. 

Head  somewhat  longer  than  broad,  as  broad  in  front  as  behind,  with  evenly 
convex  sides,  nearly  straight  posterior  border,  rounded  posterior  comers  and  the 
moderately  convex  eyes  at  the  middle  of  the  sides.    Mandibles  with  rather  straight 
external  and  finely  denticulate  apical  borders.    Clypeus  convex,  with  broadly 
rounded  anterior  border.    Frontal  carin®  subparallel;  frontal  area  indistinct.    An- 
tennal  scapes  reaching  to  the  posterior 
border  of  the  head;  club  of  fimiculus 
large,  3-jointed;  remaining  joints,  except 
the  first,  SDudl,  broader  than  long.    Tho- 
rax short,  about  as  long  as  the  head 
with  the  mandibles,  a  little  broader  in 
front  than  behind,  in  profile  with  evenly 
rounded,  convex  dorsum,  without  any 
traces  of  promesonotal  or  mesoepinotal 
sutures :  humeri  rounded,  epinotum  slop-         ^      ,      „         .   ,      ^    ..  . 
ing,  Without  distmct  base  and  dechvity,      p^flig  ^^  thorax  and  pedicel  of  worker, 
bearing  two  spines  which  are  longer  than 

the  declivity  and  much  longer  than  their  distance  apart,  curved  downward  and 
directed  backward  and  outward.  Petiole  with  a  short,  slender  peduncle,  bearing  a 
small,  acute  tooth  on  its  ventral  surface,  and  a  node  which  is  longer  than  broad, 
with  its  anterior  declivity  in  profile  sloping  and  shghtly  concave,  its  summit  slightly 
flattened  and  its  posterior  declivity  very  short  and  convex.  Postpetiole  large, 
broader  than  long,  three  times  as  broad  as  the  petiole  behind,  in  profile  roimded 
and  convex  above.  Gaster  small,  at  the  base  only  a  little  broader  than  the  post- 
petiole.    Legs  rather  short;  femora  slightly  incrassated. 

WTiole  surface  of  body  very  smooth  and  shining. 

Hairs  white,  blunt,  short,  scattered  and  erect  on  the  body,  very  minute  and 
appressod  on  the  scapes  and  legs. 

Yellow;  mandibles,  antennae,  epinotal  spines,  legs  and  venter  paler  and  more 
whitish. 

Female  (dealated).    Length:   3.3  nun. 
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Differing  from  the  worker  in  the  following  characters:  The  head  is  subcircular, 
not  longer  than  broad,  with  more  convex  sides.  The  epinotal  spines  are  shorter 
and  stouter  and  not  curved,  the  upper  surface  of  the  mesonotum  is  flattened  and  the 
gaster  is  large  and  elongate  elliptical,  the  postpetiole  even  broader  in  proportion 
to  its  length.  The  wing  insertions,  a  spot  on  the  scutellum,  a  broad  band  across  the 
first  gastric  segment  and  a  much  narrower  band  near  the  posterior  border  of  each  of 
the  following  segments  are  brown. 

Described  from  three  workers  and  a  female  taken  from  a  single  nest  in 
the  ground  under  a  stone  at  Manneville.  This  is  the  smallest  known  species 
of  Macromischa  and  differs  also  from  the  other  members  of  the  genus  in  color 
and  sculpture,  though  it  is  morphologically  closely  related  to  a  group  of 
small  species  embracing  M,  svbditiva  Wheeler  of  Texas,  albispina  Wheeler 
of  Culebra  Island  and  lcBvis»ima  Wheeler  of  Mexico. 

49.     Tetramoriuxn  guineense  Fabricius, 

Formica  guineensis  Fabricius,  Ent.  Syst.,  II,  1793,  p.  357,  S  . 

Several  workers  and  females  from  Diquini,  Grande  Riviere,  Manneville, 
Momance  and  Ennery.  This  tropicopolitan  ant  must  have  been  intro- 
duced into  the  island  more  than  60  years  ago,  as  it  is  cited  from  San  Domingo 
by  Gu^rin  (Rev.  Mag.  Zool.  (2)  1852,  p.  79). 

50.    Tetramorium  (Tetrogmus)  simillixnuxn  F,  Smith. 

Myrmica  simillima  F.  Smith,  List  Brit.  Anim.  Brit.  Mas.,  VI,  1851,  p.  118,  5  . 

Numerous  workers  and  females  from  Diquini,  the  mountains  nortli  of 
Jacmel,  Manneville  and  Grande  Riviere.  Like  the  preceding  this  is  a  well- 
known  tramp  species  which  originated  in  the  Old  World  tropics. 

51.    Wasmannia  auropunctata  Roger. 

Tetramorium  ?  auropunctatum  Roger,  Berl.  Ent.  Zcitschr.,  VII,  1863,  p.  182, 

8    9   d^. 

Numerous  workers  and  deiilated  females  from  Diquini,  Milot,  Ennery, 
Grande  Riviere,  Petionville,  and  the  mountains  north  of  Jacmel.  This 
species  is  widely  distributed  through  the  West  Indies,  Mexico  and  Central 
America. 

52.     Cryptocerus  hadmorrhoidalis  Latreillc.  (Fig.  16.) 

Latreille,  Hist.  nat.  Fourm.,  1802,  p.  276,  8  • 

Cryptocerus  hamulus  Roger,  Berl.  Ent.  Zeitschr.,  VII,  1863,  p.  209,  8  . 
Cryptocerus  hamulus  Roger  var.  haylianus  Forel,  Ann.  Soc,  Ent.  Belg.,  XLV, 
1901,  p.  337,  8  . 
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Comparison  of  the  descriptions  of  Latreille,  Roger  and  Forel  and  a 
cot>T)e  of  the  var.  hayiianus  received  from  Rev.  P.  J.  Schmitt  with  a  large 
series  of  workers  taken  by  the  junior  author  from  several  colonies  at  Port 
au  Prince,  Manneville,  Diquini,  Ennery  and  in  the  mountains  north  of 
Jacmel,  shows  that  Roger's  and  Forel's  forms  are  in  all  probability  merely 
s>Tionymous  with  Latreille's.  Latreille's  specimen 
came  from  San  Domingo  and  had  the  anal  region  red 
like  the  sides  of  the  head,  but  this  is  true  also  to  some 
extent  of  our  specimens  and  of  the  cotj-pe  haytiantis, 
and,  we  believe,  represents  merely  a  sporadic  varia- 
tion the  occurrence  of  which  is  rendered  probable  by 
the  peculiar  color  of  the  male  (mde  infra).  Roger's 
specimens  also  came  from  San  Domingo.  Forel  be- 
lieves that  his  variety  certainly  differs  from  hamulus 
in  the  shape  of  the  spines  on  the  petiole  and  the 
rugfiB  of  the  occiput,  but  our  series  shows  that  the 
small  spines  on  the  petiole  are  variable  and  may  be 
either  present  or  absent  in  individuals  from  the  same 
colony,  and  Roger  describes  the  occiput  as  coarsely 
longitudinally  rugose  ("die  Hinterseite  des  Kopfes 
grober  langsrunzelig"). 

A  single  male  specimen  from  Port  au  Prince  is 
peculiar  in  coloration.  It  has  the  head,  thorax, 
petiole  and  postpetiole  black;  the  tips  of  the  mandi- 
bles, palpi,  legs,  antennal  scapes  and  gaster  fulvous, 
the  funiculi  brown.  The  wings  are  blackish,  with 
dark  brown  veins  and  stigma.  The  body  is  sub- 
opaque,  except  the  gaster,  which  is  feebly  shining. 
The  hairs  are  fulvous  and  erect,  abundant  and  con- 
spicuous on  the  head  and  thorax,  much  sparser  and  appressed  on  the 
gaster  and  legs. 

Although  many  colonies  of  this  ant  were  seen  in  Haiti,  only  one  type  of 
worker  was  found  in  them.  This  fact  and  the  singular  conformation  of  the 
body  of  the  worker  show  a  marked  resemblance  to  the  species  of  the  genus 
Procry  placer  us.  The  nests  are  usually  in  hollow  twigs,  but  at  Port  au  Prince 
several  colonies  were  found  nesting  in  fence-posts. 


Fig.  16.  CryptoeeruB 
hcBmorrhoidalis  Latreille. 
Worker  from  above. 


53.    CnrptoceruB  varians    F.  Smith  subsp.   marginatus  subsp.  nov. 

(Fig.  17.) 


Soldier.    Differing  from  the  typical  form  from  Florida,  Cuba  and  t!ie  Bahamas 
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in  having  the  spines  on  the  petiole  and 
postpetiole  distinctly  longer,  the  large 
spines  on  the  epinotum  stouter,  blunt- 
er and  less  compressed,  and  the  color 
of  the  body  and  legs  darker  and  more 
blackish.  P^ 

Worker.  Differing  from  the  typi- 
cal varians  in  having  the  thorax 
broader,  with  flatter  and  more  regu- 
lar border  on  each  side,  the  spines  of 
the  petiole  and  postpetiole  much  long- 
er and  flatter  and  the  color  darker  as 
in  the  soldier. 

Female  (de&lated).  Color  darker 
than  in  the  female  of  the  typical  form, 
the  whole  body  being  black,  with  only 
a  faint  reddish  tinge  to  the  legs,  thorax 
and  pedicel. 

Described  from  numerous  sol- 
diers and  workers  and  a  single  fe- 
male from  Diquini,  St.  Marc, 
Petionville  and  Manneville.  The 
colonies  were  nesting  in  hollow 

FJg.  17.     Cryptoeerua  variant  P.  Smith  subsp.     twigS    On    the    CStatC   at   Diquini, 
marginatu$  sabsp.  nov.     a,  soldier,  dorsal  view;  i       i       •     i        i_ 

b,  worker,  dorsal  view.  frequently  also  m  bamboo. 

54.    Strumigenys  alberti  Forel, 

Trans.  Ent.  Soc.  London,  1893,  p.  380,  8    9 . 

Several  workers  and  a  dealated  female  from  Manneville,  Ennery,  Grande 
Riviere,  Petionville,  Diquini  and  the  mountains  north  of  Jacmel,  agree  very 
closely  with  the  typical  form  of  this  species  from  St.  Vincent. 


55.    Strumigenys  rogeri  Emery. 

Pyramica  gundlachi  Eoger,  Berl.  Ent.  Zeitschr.,  1862,  VI,  p.  253,  9  (nee  S  ). 
Strumigenys  rogeri  Emery,  Bull.  Soc.  Ent.  Ital.,  1890,  XXII,  p.  31,  pi.  7,  fig.  6,  B  . 

Six  workers  and  a  dealated  female  from  the  mountains  north  of  Jacmel. 
This  species  occurs  also  in  St.  Thomas,  Cuba  and  Porto  Rico. 

56.    Strumigenys  unispinulosa  Emery. 

Bull.^Soc.  Ent.  Ital.,  XXII,  1890,  p.  31.  pi.  7,  fig.  5.  8    9  . 

Several  workers  and  dealated  females  from  Cape  Haitien,  Grande  Riviire 
and  Diquini.  This  species  was  originally  described  from  Alajuela,  Costa  Rica. 


'i 
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57.    Atta  (Trachymyrmez)  Jamalcensis  Em.  AndrS. 

Rev.  d'EntomoL,  1893,  p.  149,  S  . 

Numerous  workers,  three  males  and  a  single  female  from  St.  Marc, 
Diquini,  Manneville  and  Port  au  Prince  agreeing  in  all  respects  with  speci- 
mens from  Jamaica,  the  Bahamas  and  Culebra  Island.  This  ant  forms 
rather  large  colonies.  At  Manneville  it  was  found  nesting  in  dry,  sandy  soil 
on  the  plain  near  Lake  Assuei.  Here  the  insects  had  thrown  up  broad,  low 
craters  about  the  nest  entrances.  In  other  localities  the  nests  were  in  more 
humid  situations.  In  all  cases,  however,  they  were  in  the  shade.  The 
ants  collect  small  pieces  of  leaves,  buds  and  other  vegetable  substances  as  a 
substratum  for  the  fungus  which  they  cultivate,  as  has  been  shown  by  the 
senior  author  in  a  former  paper  (The  Fungus  Growing  Ants  of  North  Amer- 
ica. Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  1907,  p.  760).  The  workers  are 
diurnal  but  seem  to  prefer  the  late  afternoon  for  foraging. 

58.    Atta  (Trachymyrmez)  Jamaicensis  Em.  Andri  subsp.  hasrtiana 

subsp.  nov.     (Fig.  18.) 

Worker.    Length:  3.5-4  mm. 

DifiFering  from  the  typical  form  in  having  the  anterior  spines  or  tubercles  on  the 
posterior  comers  of  the  head  shorter,  in  having  a  well-developed,  pointed  median 


Fig.   18.     Atta  {Trachymyrmez)   jamaicenai*  Em.  Andr6  subsp.   haytiana    subsp.  nov. 
Worker,     a.  proOle  of  body:  b,  head  from  above. 

tubercle  on  the  pronotum  and  in  coloration,  the  body  being  entirely  black,  with  the 
exception  of  the  mandibles,  funiculi,  articulations  of  the  legs  ar.d  tarsi  beyond  the 
first  joint,  which  are  red. 

Described  from  several  workers  taken  from  a  single  colony  in  a  canyon 
near  Petionville.  The  nest  entrance  opened  directly  on  the  surface  of  the 
ground  and  was  not  surrounded  by  a  crater. 
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59.    Mycocepiirus  smithi  Forel. 
Forel,  Trans.  Ent.  Soc.  London,  1893,  pp.  370-372,  8  . 

Several  workers  of  the  typical  form  of  this  species,  first  described  from 
St.  Vincent,  were  taken  at  Cape  Haitien  and  Diquini.  The  nests  in  the 
latter  locality  were  in  the  form  of  small  craters  and  were  located  in  clay  soil 
in  a  moist  spot  in  a  gully  formed  by  a  small  stream.  Several  colonies  were 
nesting  in  an  area  about  26  ft.  square,  but  in  no  other  place  in  the  neighbor- 
hood. At  Cape  Haitien  only  a  single  colony  was  found  and  this  was  nesting 
in  a  road  leading  across  the  mountains  and  nearly  at  the  summit. 

60.    Cyphomsrrmex  rimosus  Spinola  var.  minutus  Mayr. 

Cyphomyrmex  minutus  Matb,  Verb.  Zool.  hot.  Gresell.  Wien,  XII,  1862,  p.  691, 

a. 

A  large  number  of  specimens  of  all  three  phases  of  this  widely  distributed 
form  were  taken  at  Momance,  Diquini,  Petionville,  Ennery,  Grande  Rivifere, 
Manneville,  St.  Marc  and  in  the  mountains  north  of  Jacmel.  These  speci- 
mens vary  considerably  in  color  but  this  is  probably  due,  in  part  at  least,  to 
age. 

Subfamily  DoLiCHODERiNiE. 
61.    Doryxnsrrxnex   psrramicus    Roger   var.    niger  Pergande, 

Proc.  Gala.  Acad.  Sci.,  189^,  scr.  2,  V,  p.  871,  5  . 

Several  workers  and  females  from  Diquini  and  Manneville.  This  dark 
variety  seems  to  be  the  most  abundant  form  of  the  widely  distributed 
pyramicud  occurring  in  the  West  Indies. 

62.     Iridomyrmez^keiteli  Forel, 

Mitth.  Naturh.  Mus.  Hamb.,  XXIV,  1907,  2.  Beiheft,  p.  8,  9    9  . 

The  worker  of  this  species,  which  was  described  from  specimens  collected 
in  Haiti  by  G.  Keitel,  is  readily  distinguished  from  /.  melleus  Wheeler  of 
Porto  Rico,  /.  humilis  Mayr  and  the  allied  iniquus  Mayr  by  its  much  broader 
and  more  cordate  head,  shorter  antcnnal  scapes,  stouter  thorax,  shorter 
and  less  constricted  mesoepinotal  region,  and  more  erect  petiolar  node. 
The  female  is  described  as  having  a  vertical  and  much  broader  petiolar  node. 
The  typical  form  of  this  species  was  not  seen  by  the  junior  author  in  Haiti, 
but  he  encountered  the  two  following  undescribed  varieties  instead: 
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63.    Iridomsrrmez  keiteli  Farel  var.  flavescens  var.  nov. 

Worker.     Length  2-2.3  mm. 

Differing  from  the  typical  keUeli  in  its  slightly  larger  size  and  in  coloration,  the 
whole  body  being  clear  yellow,  except  the  mandibular  teeth,  which  are  black,  and 
the  occipital  impression  of  the  head,  which  is  very  feebly  infuscated. 

Described  from  several  specimens  taken  from  a  nest  under  a  stone  on  a 
dry  hill-side  at  Cape  Haitien.  This  variety  must  closely  resemble  /.  mel- 
lexis  Wheeler  subsp.  succineus  Forel  from  Brazil,  but  the  latter  form  is 
decidedly  larger  (2.6-2.9  mm.).  Judging  from  Forel's  description  it,  too, 
would  seem  to  belong  to  keiteli  rather  than  to  melleus. 

64.    Iridomyrmez  keiteli  Forel  var.  subfasciatus  var.  nov. 

Worker.    Length  2-2.3  mm. 

Differing  from  the  two  preceding  forms  in  coloration.  The  head,  thorax,  petiole 
and  middle  portions  of  the  femora  are  dark  brown,  with  the  mandibles,  sides  of 
<rl>T)eus,  scapes,  tibiseand  tarsi  yellow;  the  gaster  yellow,  with  a  broad,  brown,  trans- 
verse band  on  the  dorsal  surface  of  each  segment.     The  funiculi  are  also  brownish. 

Described  from  several  workers  taken  at  Diquini,  Petionville  and  in  the 
mountains  north  of  Jacmel. 

65.    Tapinoma  melanocephalum  (Fabricius.) 

Formica  melanocephala  Fabr.,  Ent.  Syst.,  II,  1793,  p.  353,  8  . 
Three  workers  from  Manneville. 

66.    Tapinoma  opacum  sp.  nov. 

Worker.     Length  2-2.5  mm. 

Head  distinctly  longer  than  broad,  a  little  broader  behind  than  in  front,  rounded 
behind,  with  feebly  convex  sides  and  rather  large,  flattened  eyes,  placed  just  in 
front  of  the  median  transverse  diameter  of  the  head.  Mandibles  with  numerous 
minute  teeth,  the  apical  ones  longer  and  acute.  Clypeus  moderately  large  and  con- 
vex, with  rounded,  entire  anterior  border.  Frontal  area  indistinct,  triangular. 
Frontal  groove  obsolete.  Antenna?  rather  long;  scapes  reaching  fully  twice  their 
greatest  diameter  beyond  the  posterior  margin  of  the  head;  second  funicular  joint 
broader  than  long,  succeeding  joints  as  long  as  broad,  terminal  joint  longer.  Thorax 
rather  stout;  pro-  and  mosonotum  each  somewhat  broader  than  long,  the  meso- 
epinotal  suture  slightly  but  distinctly  impressed  in  profile.  Epinotum  as  long  as 
broad,  in  profile  sloping  and  rather  flat,  without  distinct  base  and  declivity.  Petiole 
1§  times  as  long  as  broad,  broader  behind  than  in  front,  with  a  distinct  though  low 
scale,  which  is  much  inclined  forward,  narrowed  and  somewhat  point ihI  anteriorly 
when  seen  from  above.  Gaster  and  legs  as  usual,  the  first  segment  of  the  former 
overlapping  the  petiole  with  its  base. 

Mandibles  shining,  finely  punctate;  remainder  of  body,  including  the  antennae 
and  legs,  opaque,  very  densely,  finely  and  evenly  punctate. 
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Hairs  sparse,  whitish,  erect,  present  only  on  the  clypeus,  mandibles,  prostema 
and  tip  of  gaster;  pubescence  whitish,  very  short  and  dehcate,  covering  the  whole 
body  and  giving  it  a  faint  bloom. 

Black;  legs  and  antennal  funiculi  piceous;  tips  of  mandibles,  tarsi  and  mouth- 
parts,  including  the  palpi,  yellow. 

Male.    Length  2.5  mm. 

Resembling  the  male  of  T.  sessile  Say,  except  in  its  smaller  size,  sculpture  and 
coloration.  Head  a  little  longer  than  broad;  clypeus  with  straight,  entire  anterior 
border.  Antennal  scapes  more  slender  than  in  the  worker  and  reaching  further 
beyond  the  posterior  border  of  the  head;  funicular  joints  all  distinctly  longer  than 
broad.  Epinotum  similar  to  that  of  the  worker,  but  with  more  distinct  base  and 
declivity,  the  former  fully  twice  as  long  as  the  latter.  Petiole  with  a  thick,  low,  erect, 
roimded  node.  Genitalia  large,  the  external  valves  convex,  rounded,  as  broad  aa 
long,  internal  valves  much  narrower,  pointed  and  more  claw-like  than  in  T.  sessile. 
Wings  without  a  discoidal  cell. 

Sculpture  Uke  that  of  the  worker,  except  the  gaster,  which  is  shining 

Erect  hairs  even  less  developed  than  in  the  worker,  absent  on  the  head  and 
gaster. 

Color  as  in  the  worker;  wings  distinctly  grayish,  with  darker  gray  veins  and 
stigma. 

Described  from  several  workers  and  two  males  taken  at  Furey  beneath 
the  bark  of  a  fallen  pine.  This  species  is  clearly  distinct  from  any  of  the 
other  described  American  members  of  the  genus  and  can  be  readily  recog- 
nized in  the  worker  and  male  phases  by  its  peculiar  sculpture.  The  male  is 
fully  as  large  as  the  worker,  so  that  it  is  excluded  from  the  group  of  species 
comprising  T,  melanocephalum,  Fabr.,  litorale  Wheeler,  ramulorum  Emery, 
etc.  and  belongs  in  the  group  containing  T.  erraticum  Latr.  and  sessile  Say. 
The  genitalia  are  also  more  massive  as  in  these  latter  species. 

Subfamily  CAMPONOTiNiE. 
67.    Brachymsrrmex  heeri  Forel, 

Denkschr.  schweiz.  Ges.  Naturw.,  XXVI,  1874,  p.  91,  9  ,  taf.  1,  fig.  17. 

Three  females,  a  male  and  several  workers  from  Manneville  belong  to 
the  typical  yellow  form  of  this  well-known  species.  It  was  also  found  to  be 
very  common  beneath  stones,  boards  etc.  on  the  shores  of  the  salty  Lake 
Assuei. 

68.    Prenolepis  (Nylanderia)  vividula  Nylander  subsp.  guatemalenBift 

Forel  var.  itinerans  Forel 

Mitth.  Naturh.  Mus.  Hamb.,  XVIII,  2.  Beiheft,  1901,  p.  81,  8  . 

Several  workers,  females  and  males  from  Petionville,  Manneville  and 
Diquini.     The  workers  agree  perfectly  with  cotypes  received  from  Prof. 
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Forel.  These  had  been  imported  into  Hamburg  with  orchids  from  Brazil. 
Both  the  male  and  female  are  pale  yellow,  the  latter  with  a  broad,  deep 
brown  band  across  the  dorsal  surface  of  each  gastric  segment  and  with  the 
surface  of  the  body  more  opaque  and  pubescent  than  that  of  the  worker,  as 
usual  in  the  genus.  The  wings  in  both  sexes  are  yellowish  hyaline,  with 
pale  yellow  veins  and  stigma  and  not  infuscated  as  described  by  Forel  for 
the  typical  guuiemalensis  and  its  var.  aniiUana  Forel. 

69.    Prenolepis  (Nylanderia)   steinheili  Forel. 

Trans.  Ent.  Soc.  London,  1893.  p.  342,  8  . 

A  few  workers  from  Furcy  and  Manneville  and  a  winged  female  from  the 
former  locality.  This  sex,  which  was  not  described  by  Forel,  measures  4  mm. 
and  does  not,  therefore,  reach  the  size  (4.4  mm.)  which  he  records  for  the 
female  of  his  var.  minuta.  It  is  dark  brown,  with  yellow  appendages,  the 
gaster  being  darker  than  the  head  and  thorax  and  with  each  of  its  segments 
bordered  posteriorly  with  yellow.  The  wings  are  grayish  hyaline,  with 
pale  brownish  veins  and  stigma. 

70.    Prenolepis  (Nylanderia)]^fulva  Mayr. 

Verh.  Zool.  bot.  Gesell.  Wien,  XII,';i862,  p.  698.  8    9  . 

Recorded  by  Forel  from  Haiti  (Mitth.  Naturh.  Mus.  Hamb.,  XVIH, 
1901,  2  Beiheft,  p.  65). 

71.    Prenolepis  (Nylanderia)  longicornis  (Laireille). 

Formica  longicornis  Latreille,  Hist.  nat.  FourmLs,  1802,  p.  113,  8  • 

Numerous  workers  and  two  dealated  females  from  Diquini,  St.  Marc, 
^lanneville  and  Petionville.  This  introduced  species  is  very  widely  dis- 
tributed in  Haiti  and  is  especially  common  on  the  western  shore  of  Lake 
Assuei. 

72.    Prenolepis  (Nylanderia)  longicornis  (Latreille)  var.  hagemanni 

Forel. 

Mitth.  Naturfi.  Mus.  Hamb.,  XVIII,  2  Heft,  1901,  p.  65,  o;  ibid.,  XXIV,  2 
Beiheft,  1907,  p.  10,  8  . 

This  variety,  originally  described  from  the  Congo,  is  recorded  by  Forel 
from  Port  au  Prince.  It  is  paler  than  the  t}T)ical  longicornis,  the  worker 
being  "yellowish  red,  with  the  antennse,  palpi  and  legs  whitish,  excepting 
the  coxae." 
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73.    Rhizomsrrma  parvidens  sp.  no  v. 

Worker.    Length  1.8-2  mm. 

Head  subrectangular,  a  little  broader  than  long,  as  broad  in  front  as  behind,  with 
straight  sides  and  a  slight  angular  excision  in  the  middle  of  the  posterior  border. 
Eyes  minute,  consisting  of  about  4  small  ommatidia,  situated  at  the  anterior  third 
of  the  head.  Mandibles  oblique  but  with  distinct  basal  and  apical  borders,  the 
latter  with  4  small  subequal  teeth,  much  smaller  than  in  any  of  the  known  species 
of  the  genus.  Clypeus  short  and  convex,  with  the  anterior  border  entire,  straight 
and  transverse  in  the  middle.  Frontal  area  distinct,  triangular;  frontal  and  occipital 
grooves  distinct.  Antennae  10-jointed ;  scapes  reaching  to  the  posterior  comers  of  the 
head;  first  funicular  joint  longer  than  broad,  second  joint  small,  as  long  as  broad; 
joints  3-5  much  broader  than  long,  joints  7-8  as  long  as  broad,  terminal  joint  as  long 
as  the  3  preceding  joints  together.  Thorax  shaped  much  as  in  Rh.  goeldii  Forel,  but 
shorter  and  stouter,  at  least  behind,  where  it  is  as  broad  as  in  front;  seen  from  above 
the  sides  are  rather  concave  in  the  middle;  pronotum  much  broader  than  long,  with 
less  convex  humeri  than  in  goeldii,  mesonotum  not  longer  than  broad,  as  it  is  in 
goeldii,  fitting  into  the  semicircular  excavation  of  the  posterior  portion  of  the  prono- 
tum, convex  and  rising  above  the  latter  in  profile,  abruptly  sloping  behind  to  the 
meso^pinotal  constriction  which  is  pronounced  but  very  short  Epinotum  distinctly 
broader  than  long,  in  profile  lower  than  the  mesonotum,  with  rather  straight  base  and 
decHvity  meeting  at  a  rounded,  obtuse  angle,  the  base  distinctly  longer  than  the 
dechvity.  Petiole  with  an  erect,  well-developed  scale,  which  is  a  little  more  than 
half  as  broad  as  the  epinotum,  but  not  as  high,  compressed  anteropostenorly,  with 
flattened  anterior  and  posterior  siufaces  and  rather  blunt,  entire,  broadly  rounded 
superior  border.     Gaster  rather  large,  elliptical.     Legs  stout. 

Body  shining,  finely  shagreened  and  sparsely  punctate.  Mandibles  and  clypeus 
somewhat  more  opaque. 

Hairs  and  pubsecence  whitish  or  pale  yellow,  the  former  rather  long,  unequal, 
erect  and  confined  to  the  body,  the  latter  rather  dense  and  short,  covering  both  body 
and  appendages,  but  not  obscuring  the  shining  surface. 

Pale  brownish  yellow  throughout;  legs  and  antennae  a  little  paler,  head  in  some 
specimens  a  little  darker,  only  the  eyes  and  mandibular  teeth  brown. 

Described  from  three  workers,  two  taken  at  Petionville  and  one  at  Di- 
quini.  This  species  may  be  the  worker  of  Rh.  smithi  Forel,  which  is  know^n 
only  from  the  female  taken  in  St.  Vincent.  The  worker  is  certainly  very 
different  from  Rh.  goeldii  Forel  of  Brazil  and  exsanguis  Wheeler  of  Mexico 
in  the  structure  of  the  mandibles  and  thorax.  Moreover  the  integument  is 
not  thin  and  collapsible  as  in  exsanguis,  the  eyes  are  somewhat  larger  and 
the  second  funicular  joint  is  longer.  The  worker  goeldii  has  11-jointed 
antennae  (at  least  this  is  the  number  in  a  cotype  received  from  Prof.  Forel) 
and  the  second  funicular  joint  is  decidedly  transverse.  The  mandibles  of 
Rh.  parvidens  are  much  like  those  of  Rh.  decedens  Mayr  of  South  America 
but  the  median  funicular  joints  are  much  shorter  and  broader.  Rh.  pachy- 
cerus  Emery  of  Alto  Parana  has  9-jointed  antennae,  the  scapes  do  not  reach 
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the  posterior  comers  of  the  head  and  the  apical  borders  of  the  mandibles  are 
ver>'  oblique.  The  worker  of  this  species  measures  2.2  mm.  and  is  therefore 
larger  than  parvidens, 

74.    Rhizomsrrma  dubitata  sp.  nov. 

^fa^e.    Length  2  mm. 

Very  similar  to  the  male  of  Acropyga.  Head  a  little  broader  than  long,  sub- 
rectangular.  Eyes  rather  small,  less  than  half  as  long  as  the  sides  of  the  head. 
Mandibles  slender,  distinctly  tridentate.  Cl3rpeus  convex  and  almost  carinate  in 
the  middle,  with  entire,  rounded  anterior  border.  Antennse  with  long  scapes,  which 
reach  well  beyond  the  posterior  comers  of  the  head;  first  funicular  joint  globular^ 
as  broad  as  long,  joints  2-7  a  little  broader  than  long,  remaining  joints  longer.  Thorax 
robust  but  not  much  broader  than  the  head  through  the  eyes.  Mesonotum  convex 
in  front,  slightly  overarching  the  pronotum;  scutellum  not  convex;  epinotum  roimded, 
sloping,  without  distinct  base  and  declivity.  Petiole  with  erect  node,  which  is 
rather  thick  though  compressed  anteroposteriorly,  with  a  blunt,  roimded,  entire 
border.  Its  anterior  face  in  profile  is  slightly  convex,  its  posterior  face  more  flat- 
tened. Gaster  rather  short  and  stout;  external  genital  valves  large,  with  broad, 
bluntly  bidentate  tips;  inner  valves  shorter,  unciform.  Wings  rather  large,  like 
those  of  Acropyga  with  one  cubital  cell,  no  discoidal  cell  and  the  radial  cell  closed. 

Body  shining  throughout  and  very  finely  shagreened. 

Hairs  pale,  erect,  absent  on  the  thorax  and  anterodorsal  portion  of  the  gaster, 
conspicuous  on  the  petiole,  venter  and  genitalia.  Pubescence  whitish,  fine  and  rather 
dense,  but  not  concealing  the  shining  surface. 

YeUow  throughout;  appendages  scarcely  paler;  only  the  ocellar  triangle  blackish 
or  fuscous.  Insomespecimensthebody  is  very  slightly  tinged  with  brown.  Wings 
yellowish  gray,  with  colorless  veins  and  stigma. 

Described  from  numerous  specimens  taken  by  Mr.  Aug.  Busck  in  the 
San  Francisco  Mts.  of  San  Domingo.  This  may  be  the  male  of  the  preced- 
ing species  or  of  Rh.  smithi  Forel,  but  as  it  was  not  taken  with  workers  and 
as  it  is  the  first  male  of  the  genus  to  be  recorded,  we  deem  it  advisable  to 
describe  it  under  a  new  name.  Specimens  of  Rhizomyrma  are  rare  in  col- 
lections. The  species,  as  shown  by  their  pale  yellow  color  and  the  vestigial 
eyes  of  the  workers,  are  evidently  hypogseic  and  attend  root-coccids  like  the 
species  of  Brachymyrmex  and  Acanthomyops,  At  least  these  are  the  habits 
observed  in  one  of  the  South  American  species  {Rh,  goeldii), 

75.    Camponotus  maculatus   Fabricius  subsp.  plombyi  subsp.  nov. 

(Fig.  19.) 

Worker  major.     Length  10-11.5  mm. 

Head  moderately  large,  longer  than  broad,  somewhat  broader  behind  than  in 
front  (3.5  nun.  long,  3  mm.  broad),  with  slightly  excavated  posterior  border,  rather 
angular  posterior  comers  and  feebly  and  uniformly  convex  sides.     Mandibles  long,  7- 
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toothed.  Lobe  of  cl3rpeus  short,  slightly  projecting  on  the  middle,  angular  on  the 
sides.  Antennal  scapes  extending  fully  one  third  their  length  beyond  the  posterior 
comers  of  the  head.  Thorax  long,  slender  and  low;  pronotum  more  than  half  as 
broad  as  the  head;  base  of  the  epinotum  about  twice  as  long  as  the  declivity,  the 
angle  between  the  two  roimded  and  indistinct.  Petiole  small,  its  anterior  surface 
convex,  its  posterior  surface  flattened,  its  border  rather  sharp.  Hind  femora  not 
compressed,  without  a  row  of  graduated  bristles  on  the  flexor  surfaces  of  the  tibi®. 

Shining  and  finely  shagreened;  mandibles, 
cljrpeus  and  head  coarsely  and  rather  sparsely 
punctate,  the  punctures  becoming  smaller  and 
more  scattered  on  the  posterior  portion  of  the 
head.  Scapes  opaque.  Thorax  and  gaster  with 
scattered  piligerous  punctures;  scapes  and  legs 
with  more  numerous  punctures. 

Hairs  fulvous,  rather  coarse,  erect,  not  only 
on  the  body,  but  also  on  the  scapes,  short  on  the 
latter,  the  mandibles,  cheeks,  clypeus  and  upper 
surface  of  the  head,  long  and  more  abundant  on 
the  thorax,  petiolar  border  and  gaster,  very 
short  and  suboblique  on  the  legs. 

Black;  mandibles,  except  their  teeth,  anterior 
half  of  cl3rpeus,  funiculi,  tibise,  knees  and  tarsi, 
dark  red;  gastric  segments  narrowly  margined 
behind  with  sordid  yellow. 
Worker  minor.     Length  8-9  mm. 

Head  somewhat  less  than  twice  as  long  as  broad,  a  little  broader  in  front  than 
behind,  with  straight  sides,  rounded  posteriorly,  the  occipital  border  being  short 
and  feebly  concave.  Mandibles  and  clypeus  similar  to  those  of  the  worker  major. 
Antenna?  slender;  scajjes  extending  one  half  their  length  beyond  the  posterior  border 
of  the  head.  Thorax  and  gaster  slender;  base  of  epinotum  very  feebly  concave  in 
profile.  Petiolar  node  thicker  and  blunter  than  in  the  worker  major.  Sculptiire, 
pilosity  and  color  much  as  in  that  phase,  but  the  punctuation  of  the  head  much  feebler. 
Legs  somewhat  paler  in  some  specimens,  the  femora  and  coxa?  being  dark  brown  or 
reddish. 

Described  from  a  number  of  specimens  taken  in  the  mountains  at  Furcy, 
living  in  crater  nests  in  the  ground.  This  subspecies  which  is  dedicated  to 
the  genial  Ahh6  Plomby,  closely  resembles  the  subsp.  dominicensis  Wheeler 
from  the  island  of  Dominica  in  sculpture,  pilosity  and  form,  but  the  color  is 
very  different,  the  head  of  the  major  worker  is  decidedly  shorter  and  the 
anterior  border  of  the  clypeus  projects  somewhat  in  the  middle,  where  it  is 
very  feebly  and  sinuately  notched. 


Fig.  19.  Camponotus  maculatus 
Fabricius  subsp.  plomby i  subsp. 
nov.  Head  of  worker  major  from 
above. 


76.     Camponotus    maculatus    Fabr.   subsp.    hasrtianus   subsp.   nov. 

(Fig.  20.) 

Worker  major.     Length:   11-12  mm. 

Head  large,  subtriangular,  a  little  longer  than  broad  (4.3  mm.  long,  4  mm.  broad), 
much  narrower  in  front  than  behind,  with  broadly  and  rather  deeply  excised  posterior 
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border,  prominent  posterior  comers,  and  rather  straight  sides.  Mandibles  long, 
convex  at  their  tips,  8-toothed.  Gl3rpeal  lobe  rather  long,  its  median  border  trans- 
verse, straight  or  very  feebly  sinuate  its  corners  blunt  and  rounded.  Antenna 
slender,  their  scapes  curved  and  extending  less  than  one  third  their  length  beyond 
the  posterior  comers  of  the  head.  Thorax  rather  slender,  and  low,  through  the 
pronotum  about  one  half  as  broad  as  the  head.  Epinotum  long,  base  in  profile 
straight  or  very  feebly  convex,  about  twice  as  long  as  the  declivity  into  which  it 
passes  through  a  rounded,  obtuse  angle.  Petiolar  node  in  profile  cimeate,  thick 
at  the  base,  rather  pointed  at  the  summit,  with  very  feebly  convex  anterior  and  pos- 
terior surfaces;  seen  from  behind  its  margin  is  rounded  and  bluntly  pointed  in  the 
middle.  Posterior  tibisB  not  compressed  and  not  bearing  a  row  of  graduated  bristles 
on  their  flexor  surfaces. 

Shining  and  very  finely  shagreened;  mandibles  opaque  and  finely  granular 
at  the  base,  with  only  a  few  scattered,  coarse  punctures  along  the  dental  border. 
Cheeks,  clypeus  and  front  without  coarse  punctures  and  the  pihgerous  pimctures 


Fig.  20.     Camponotua  maculatua  Fabr.  subsp.  haytianua  subsp.  nov.     a,  head  of  worker 
major  from  above;  b,  head  of  worker  minor  from  above. 


covering  these  and  other  portions  of  the  body  very  small  and  sparse.  Meso-  and 
epinotum  subopaque. 

Hairs  yellow,  erect,  sparse;  long  on  the  body,  shorter  but  very  conspicuous  on 
the  scapes  and  tibiae;  those  on  the  mandibles  very  short;  cheeks  altogether  with- 
out hairs. 

Head  dark  blackish  brown;  mandibles,  antennse,  clypeus  and  front  dark  red; 
thorax  and  gasterye!low,  the  mesonotum  and  in  some  specimens  also  the  pronotum 
and  epinotum,  but  to  a  less  extent,  infuscated.  Each  gastric  segment  with  a  broad, 
not  very  sharply  defined,  brown  band  across  its  posterior  half;  tibiae  and  tarsi  slightly 
reddish. 

Worker  minor.    Length  7-9  mm. 

Head  a  little  more  than  1}  times  as  long  as  broad,  very  slightly  broader  in  front 
than  behind,  with  straight  sides  and  the  postocular  portion  rather  short  and  semi- 
circular behind,  with  short,  concave  occipital  border.  Antennse  very  slender,  their 
scapes  reaching  about  one  half  their  length  beyond  the  posterior  comers  of  the  head. 
Thorax  and  petiole  similar  to  those  of  the  worker  major. 
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In  sculpture,  pilosity  and  co'or  s  m!lar  to  th  j  worker  major,  but  the  mandibles, 
dypeus,  cheeks  and  front  more  yellowish. 

Described  from  numerous  specimens  taken  from  nests  in  the  soil  at  Di- 
quini  and  Port  au  Prince.  This  is  a  very  interesting  subspecies,  easily 
distinguished  from  our  other  North  American  forms  of  mactdatus  by  the 
large,  triangular  head  of  the  worker  major.  In  this  character  it  closely 
resembles  many  of  the  Old  World  subspecies. 

77.    Camponotus  maculatus    Fabr,  subsp.  fraterculus  subsp.   nov. 

(Fig.  21.) 

Worker  major.    Length  8-9  mm. 

Dififering  from  the  preceding  subspecies  in  its  smaller  size,  more  coarsely  sha- 
g;reened  surface,  in  having  the  short  hairs  covering  the  dorsal  surface  of  the  head  and 

the  cheeks  more  numerous  and  the  sur- 
face more  punctate.  The  antennal  scapes 
bear  very  few  erect  hairs  and  those  on 
the  tibi^B  are  shorter,  less  abundant  and 
much  more  appressed.  The  head  is 
brown,  with  the  posterior  comers,  poste- 
rior border  and  clypeus.  except  its  bor- 
ders, brownish  yellow;  cheeks  and  vertex 
darker  brown  or  blackish.  Pro-,  meso-, 
and  epinotum  each  with  a  large  brown 
or  blackish  patch  above,  that  on  the 
pronotum  enclosing  two  elliptical  yellow 
six)ts.  The  transverse  bands  on  the 
gaster  are  darker  and  more  sharply  de- 
fined than  in  hayiianua.  The  antennal 
scapes    are    dark    brown,    the    funiculi 


Fig.  21.  Camponotus  maculatus  Fabr. 
subsp.  fraterculua  subsp.  nov.  a,  head  of 
worker  major  from  above;  b,  head  of 
worker  minor  from  above. 


brownish  yellow. 

Worker  minor.     Length  5-6.5  mm. 

Yellow  nearly  throughout,  the  vertex  of  the  head  in  some  specimens  slightly 
infuscated.  Legs  and  scajjes  with  very  fine,  dense,  appressed  pubescence;  scapes 
also  with  a  few  scattered,  erect  hairs. 

Described  from  numerous  specimens  taken  at  Furcy  where  they  were 
nesting  in  the  same  stations  and  in  the  same  manner  as  the  specimens  of  the 
subspecies  plombyi  described  above. 


78.    Camponotus  maculatus  Fabr,  subsp.  soulouquei  Forel 

FoHEL,  Mitth.  Naturh.  Mus.  Hamb.,  XVIII,  1901,  2.  Beih.  p.  68,  5  . 
Worker  mujor  (after  Forel).     Length  6.8  mm. 

Similar  to  C.  ustus  Forel  in  external  appearance,  but  the  head  much  shorter, 
more  triangular,  broader  behind,  narrower  in  front,  less  shining.     On  the  other  hand. 
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very  cloee  to  the  subsp.  toUeoM  Forel,  but  somewhat  smaller,  with  somewhat  more 
vivid  coloration  and  with  distinct,  more  abimdant,  short,  yellowish,  suberect  hairs 
on  the  antennal  scapes,  and  on  the  flexor  surfaces  of  the  tibise  with  oblique  hairs, 
which  are  lacking  in  the  subsp.  toUeciu.  Scapes  brownish  red  (brownish  black  in 
ioUeeua).  The  cheeks  are  hairy  in  both  subspecies.  In  C.  aatdoitqtui  the  epinotal 
declivity  is  more  distinctly  marked  off  from  the  base.  The  cl3rpeal  lobe  is  a\ao  less 
distinct,  more  trapezoidal  The  head  is  yellowish  behind  and  below,  above  and  in 
front  brownish  or  reddish,  the  mandibles  slightly  shining,  very  finely  reticulate  and 
sparsely  punctate  (rather  shining  in  the  subsp.  toUecus), 

Female.  Length  11.2  mm.  The  gaster  has  a  dark  brown  transverse  band  on 
each  segment.  In  other  respects  like  the  major  worker.  Legs  yellow,  tarsi,  espe- 
cially on  the  posterior  legs,  darker.    Wings  yellowish,  with  pale  veins  and  stigma. 

Gonaives,  Haiti,  May  10, 1894  (H.  Nepperschmidt). 
We  are  unable  to  recognize  this  subspecies  among  the  material  collected 
by  the  junior  author. 

79.    Camponotus  fumidus   Roger  var.  illitus  var.  nov.    (Fig.  22.) 

C.fumidua  var.  Emery,  Zool.  Jahrb.  Abth.  f.  Syst.,  VII,  1893,  p.  670,  8  • 

C.fumidus  Dalla  Torre,  Catalog.  Hymen.,  VII,  1893,  p.  232. 

Worker  major.    Length  8-9  mm. 

Closely  resembling  C.  fumidua  var.  festinatus  Buckley  of  Texas,  except  in  the 
following  particulars:  The  antennal  scapes  are  somewhat  shorter  and  are  covered 
with  abundant,  short,  suberect  hairs  and  the  hairs  covering  the  upper  surface  of  the 
head,  thorax  and  gaster  are  also  more  abundant.     The  scapes  are  red  instead  of 


Pig.   22.     Camponotua  fumidua  Roger  var.  illitua  var.  nov.  a,  head  of  worker  major 
from  above;  b.  head  of  worker  minor  from  above. 

black,  and  the  tibise  and  tarsi  are  darker.  The  head  is  brownish  yellow,  the  vertex 
with  an  elongate,  well-defined,  dark  brown  spot,  which  sends  off  a  dark  line  to  each 
eye.     In  some  specimens  the  cheeks,  too,  are  brown  or  reddish. 

Worker  minor.    Length  6-7  mm. 

Head  distinctly  shorter  than  in  festinatus  and  distinctly  narrowed  in  front, 
whereas  in  the  Texan  form  the  head  is  as  broad  in  front  as  behind.  Antonnal  scapes 
pilose  as  in  the  worker  major  and  the  hairs  on  the  body  somewhat  more  abundant 
than  in  festinatus.  Whole  body  yellow,  except  the  mandibles  and  edge  of  clypeus, 
which  are  red. 
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Described  from  several  specimens  taken  from  nests  in  the  ground  at 
Port  au  Prince,  Diqnini  and  Grande  Rivifere.  There  seems  to  be  little 
doubt  that  this  is  the  form  regarded  by  Emery  as  a  variety  of  fumidus. 
The  true  fumidus,  originally  described  from  Venezuela,  has  not  since  been 
observed,  so  that  the  Texan  and  Haitian  forms  have,  perhaps,  only  a  pro- 
visional status  as  varieties. 

80.    Camponotus  fumidus  Roger  var.  imbecillus  var.  nov. 

Worker  major. 

Allied  to  C.  fumidus  var.  fragilis  Pergande,  but  differing  in  the  following  char- 
acters: The  head  is  shaped  as  in  the  vara.  iUilus  and  festinatus  and  is  distinctly 
broader  than  in  fragilis  and  bears  on  the  vertex  a  dark  brown  spot  which  is  absent 
in  this  variety.  The  yellow  color  of  the  body  and  especially  of  the  head  is  darker 
and  more  reddish,  and  the  brown  bands  on  the  gaster  are  darker  and  more  shaiply 
defined.  The  suberect  hairs  on  the  antennal  scapes  are  about  equally  abundant  in 
both  varieties,  the  hairs  on  the  body  are  more  abundant  in  imheciUus, 

Worker  minor.    Indistinguishable  from  the  corresponding  phase  of  fragilis. 

Described  from  four  major  and  four  minor  workers  taken  at  Grande 
Riviere.  These  have  been  compared  with  cotypes  of  fragilis  received  from 
Mr.  Pergande  by  the  senior  author  several  years  ago. 

81.    Camponotus  larvigerus  sp.  nov.    (Fig.  23.) 

Worker  major.    Length  7.5-8.5  nmi. 

Belonging  to  the  maculatus  group  and  related  to  C.  ramulorum  Wheeler.  Head 
moderately  large,  as  broad  as  long,  considerably  broader  behind  than  in  front,  with 
broadly  excised  posterior  border  and  convex  sides.  Eyes  flattened.  Mandibles 
rather  short,  convex,  with  7  subequal  teeth.    Clypeus  sharply  carinate,  its  border 


Fig.  23.     Camponotus  larvigerus  sp.  nov.     a,  head  of  worker  major  from  above;    b, 
head  of  worker  minor  from  above.     . 

very  slightly  projecting,  divided  into  two  short,  equal,  rounded  lobes  by  a  distinct 
but  narrow  median  notch.  Frontal  area  small,  distinct.  Frontal  carinse  sigmoids! , 
as  closely  approximated  behind  as  in  front.  Vertex  with  three  distinct,  pit-like 
impressions  simulating  ocelli.    Antennal  scapes  curved,  somewhat  flattened  towards 
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their  tips,  extending  about  one  third  their  length  beyond  the  median  posterior  border 
of  the  head.  Thorax  through  the  pronotum  nearly  two  thirds  as  broad  as  the  head, 
laterally  compressed  in  the  meso-  and  epinotal  regions,  in  profile  evenly  arched  above; 
epinotiun  with  distinct  base,  and  declivity,  the  latter  distinctly  concave,  more  than 
half  as  long  as  the  base.  Petiolar  node  compressed  anteroposteriorly,  not  thick  at  the 
base,  as  high  as  the  epinotal  angle,  its  anterior  surface  slightly  convex,  its  posterior 
surface  flattened,  its  border  moderately  rounded  and  entire  when  seen  from  behind. 
Fore  femora  incrassated;  hind  tibise  not  compressed,  without  a  row  of  graduated 
bristles  on  their  flexor  surfaces. 

Shining  throughout  and  very  finely  shagreened.  Mandibles,  cl3rpeus  and  dorsal 
surface  of  head  with  small,  uniform,  shallow  punctures. 

Hairs  yellow,  sparse,  present  on  the  upper  surface  of  the  head,  cl3rpeus,  thorax, 
petiole  and  gaster,  absent  on  the  cheeks  and  sides  of  the  head.  Scapes  on  their 
anterior  surface  and  at  their  tips  with  a  few  short,  erect  hairs.  Legs  without  hairs 
except  at  the  tips  of  the  femora.  Pubescence  very  short  and  sparse,  visible  only  on 
the  gaster. 

Mandibles,  clypeus,  gula  and  head  dark  brown  or  black;  posterior  comers  and 
posterior  border  of  head  light  yellow.  Antennal  scapes  dark  red,  infuscated  distally; 
funiculi  brownish  yellow.  Thorax,  petiole,  gaster  and  femora  yellow;  mesonotum, 
upper  portion  of  epinotum  and  pronotiun  dark  brown,  the  latter  in  its  dark  area  with 
two  large,  elliptical  yellow  spots,  which  are  sometimes  confluent  with  the  yellow  on 
the  pleurae.  Gaster  with  a  well-defined,  broad,  transverse,  dark  brown  band  on 
each  segment.    Tibise  and  tarsi  reddish. 

Worker  minor.    Length:  5.5-6.5  nun. 

Head  somewhat  more  than  1|  times  as  long  as  broad,  as  broad  in  front  as  behind, 
with  straight  sides  and  short,  roimded  postocular  region.  Cl3rpeus  with  entire, 
broadly  rounded  and  rather  projecting  anterior  border.  Antenn®  slender,  scapes 
not  enlarged  distally,  extending  about  one  half  their  length  beyond  the  posterior 
border  of  the  head.  Thorax  slender,  base  of  epinotum  twice  as  long  as  the  declivity. 
Petiolar  scale  less  compressed  anteroposteriorly  than  in  the  major  worker,  broader 
at  the  base  and  more  cuneate  in  profile. 

Sculpture  and  pilosity  much  as  in  the  major  worker  but  head  impunctate  and 
antennal  scapes  without  erect  hairs. 

Color  yellow,  except  the  mandibles  and  tarsi,  which  are  red. 

Female.    Length  9.5-10.5  mm. 

Resembling  the  major  worker  but  the  head  much  narrower,  longer  than  broad, 
with  straight  sides  and  the  clypeus  with  its  median  border  straight  and  transverse 
in  the  middle  and  angulate  at  the  sides.  Thorax  narrow,  the  epinotum  with  convex 
base,  which  \s  about  half  as  long  as  the  abrupt,  feebly  concave  declivity.  Petiole 
as  in  the  major  worker. 

^5culptu^e  and  pilosity  much  as  in  the  major  worker.  Head  with  the  yellow  of 
the  posterior  comers  extending  forward  and  enclosing  the  eyes  and  front,  and  the 
anterior  portion  of  the  clypeus  also  yellowish.  The  brown  of  the  remaining  portions 
paler  than  in  the  worker  major.  The  thorax  is  pale  yellow,  with  restricted  clouds  of 
dark  brown  on  the  mesonotum,  scutellum  and  epinotiun.  Wings  yellowish,  with  pale 
yellow  veins  and  stigma. 

Described  from  numerous  specimens  taken  from  two  colonies  at  Grande 
Riviere.     At  first  sight  this  species  would  seem  to  be  merely  a  small  sub- 
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species  of  maculatus,  but  if  it  were  reduced  to  this  rank,  C.  ramtdorum 
IVheeler  and  usius  Forel  would  also  have  to  be  regarded  as  subspecies  of 
maculatus.  From  ramulorum,  larvigerus  differs  in  its  larger  size,  the  shape 
•of  the  clypeus  in  the  major  worker  and  the  peculiar  coloration  and  more 
pronounced  punctuation  of  the  head  in  this  phase. 

82.    Camponotus  ustus  Forel 

Bull.  Soc.  Vaud.  Sc.  Nat.,  XVI,  1879,  p.  75,  8  9  cf ;  Mitth.  Naturh.  Mus. 
Hamb.,  XXIV,  1902,  2.  Beiheft,  p.  11,8    9 . 

The  types  of  this  species  came  from  St.  Thomas.  It  is  also  recorded  by 
Forel  from  Port  au  Prince,  Haiti,  and  we  have  before  us  a  major  worker 
received  from  Forel  and  taken  in  that  locality  by  Mr.  G.  Keitel.  It  agrees 
very  closely  with  Forel's  description  but  the  erect  hairs  on  the  scapes  are 
more  abundant.  The  whole  upper  surface  of  the  head,  including  the  cheeks, 
is  hairy  and  the  tibiae  have  short  but  distinct  hairs.  The  brown  on  the  head 
is  not  very  deep  nor  sharply  defined,  and  the  same  is  true  of  the  transverse 
bands  on  the  gaster.  The  specimen  measures  about  6  mm.  All  of  the 
specimens  collected  by  the  junior  author  differ  from  this  specimen,  and 
represent  the  three  following  varieties. 

83.    CamponotUB  ustus  Forel  var.  ulysses  Forel. 

Mitth.  Naturh.  Mus.  Hamb.,  XXIV.  2.     Beiheft,  1907,  p.  11,  8    9  d". 

Worker  major  (after  Forel).     Length  7  mm. 

Somewhat  larger  than  the  type  of  the  species.  Head  broader  and  shorter. 
Epinotum  forming  a  single  arc,  whereas  in  ustus  (typical)  it  is  higher  and  has  a  dis- 
tinct basal  and  declivous  surface.  The  sculpture  is  more  sharply  reticulate,  espe- 
cially on  the  head,  so  that  the  surface  is  less  shining.  The  gaster  has  brown  bands 
which  arc  sharply  marked  off  from  the  yellow  ground  color  (in  the  typical  ustus  the 
bands  are  more  diffuse). 

Female.     Length  10.5  mm. 

Differing  from  the  type  in  the  same  characters  as  the  worker  major.  Head  feebly 
shining  or  only  lustrous  (strongly  shining  in  the  t3rpe  of  the  species),  with  distinct, 
scattered,  coarse  punctures.  Epinotum  less  cuboidal.  The  wings  are  yellowish 
(in  the  type  of  the  species  nearly  colorless).  The  brown  bands  on  the  gaster  are 
very  sharply  defined. 

Male.     Length  7  mm. 

Unusually  large,  gaster  without  transverse  bands.  Less  shining  than  the  type 
of  the  species.  In  other  respects  scarcely  distinguishable  except  by  the  more  yellow- 
ish tint  of  the  wings.     It  belongs,  at  least  very  probably,  to  this  variety. 

Isla  de  Cabrilos  in  Lake  Assuei  and  Port  au  Prince  (G.  Keitel) ;  the  male 
from  Port  au  Prince. 
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It  seems  to  us  very  probable  that  the  male  does  not  belong  to  this  variety 
but  to  some  one  of  the  subspecies  of  maculaius  described  above.  We  refer 
to  this  variety  several  series  of  workers  from  Grande  Riviere,  Cape  Haitien, 
Petionville,  Ennery,  Manneville  and  Port  au  Prince.  All  the  specimens 
agree  well  with  Forel's  description  except  that  the  head  and  mandibles  of 
the  worker  major  are  more  shining  and  the  thorax  is  slightly  clouded  with 
fuscous.  The  cheeks  and  scapes  bear  short,  erect  hairs  but  fewer  than  in 
the  true  iistus,  apparently.  In  the  minor  workers  the  cheeks  are  naked  and 
the  scapes  bear  only  a  very  few,  scattered,  suberect  hairs. 

84.     Camponotus  ustus  Forel  var.  sublautus  var.  nov. 

Worker  major.     Length:  6.5-7.5  mm. 

Differing  from  the  typical  ustus  and  the  var.  uLysses  in  having  no  erect  hairs  on 
the  cheeks  and  sides  of  the  head,  or  even  oblique  hairs  on  the  tibiae,  and  the  hairs 
on  the  body  are  much  less  abundant.  The  scapes  are  either  naked  or  have  only  3  or  4 
erect  hairs  on  their  anterior  surfaces.  The  coloration  of  the  head  is  much  like  that 
of  C.Jumidus  var.  Ulitus,  the  cheeks,  a  large  rectangular  spot  on  the  vertex,  connected 
with  each  eye  by  a  transverse  line,  being  light  or  dark  brown,  while  the  remainder 
of  the  head,  clypeus  and  front  are  brownish  yellow.  The  pimctures  on  the  cheeks 
are  small  and  superficial,  the  head  and  mandibles  are  more  shining  than  in  ustus 
and  its  var.  ulysses.  The  epinotum  is  distinctly  angular,  with  subequal  base  and 
declivity,  the  former  feebly  convex,  the  latter  feebly  concave.  The  brown  bands 
on  the  gaster  are  faint  and  poorly  defined  as  in  the  true  usttis. 

Worker  minor.    Length  5-6  mm. 

Head  subrectangular,  only  1}  times  as  long  as  broad,  as  broad  in  front  as  behind, 
with  straight  sides,  straight  posterior  border  and  rounded  posterior  angles.  Anten- 
nal  scapes  reaching  about  half  their  length  beyond  the  posterior  comers  of  the  head. 
Thorax  shaped  much  as  in  the  major  worker.  Pilosity  and  sculpture  very  much  as 
in  the  latter  phase,  but  the  scapes  are  always  without  erect  hairs.  Pale  yellow 
throughout,  except  the  mandibles,  which  are  reddish. 

Described  from  several  specimens  taken  at  Diquini. 

85.    CaxnponotUB  ustus  Ford  var.  furnissi  var.  nov. 

Worker  major. 

Differing  from  the  preceding  variety  in  the  color  of  the  head,  which  is  yellow 
throughout,  except  for  an  elongate,  subquadrate  brown  blotch  on  the  vertex  extend- 
ing fon/^'ard  somewhat  between  the  frontal  carinse.  The  mandibles  are  red  and 
fiomewhat  paler  than  in  the  var.  svblautus.     In  other  respects  like  that  variety. 

Worker  minor. 

Distinguishable  from  the  worker  minor  of  sublaulus  only  by  the  mandibles,  which 
are  pale  yellow  like  the  remainder  of  the  body. 

Female  (de&lated).     Length  9.5  mm. 

Colored  like  the  worker  major,  except  that  the  brown  transverse  bands  on  the 
gartter  are  darker  and  more  sharply  defined. 
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Described  from  several  workers  and  a  single  female  taken  from  two 
colonies,  one  at  Petionville,  the  other  at  Manneville.  The  two  new  varie- 
ties described  above,  which  are  clearly  intermediate  between  the  typical 
tistus  and  C.  ramvlorum  Wheeler  of  the  Bahamas  and  Cuba,  show  that  the 
latter  form  can  hardly  be  maintained  as  a  distinct  species,  but  should  more 
properly  be  regarded  as  a  subspecies  of  vstus.  The  worker  major  of  the 
typical  ramvlorum  is  distinguished  from  the  u^tiis  forms  by  its  smoother 
and  more  shining  surface,  impunctate  head  and  the  brighter,  deeper  and 
more  sharply  outlined  brown  markings,  which  extend  also  to  the  thorax. 
The  pilosity  is  even  sparser  than  in  the  vars.  svblaiUu^  ondfumissi,  and  the 
legs  and  body  are  without  traces  of  pubescence  and  the  scapes  are  quite 
naked. 

The  whole  series  of  forms  described  in  the  preceding  paragraphs,  in- 
cluding larvigervs,  fnmidus,  usius  and  ramvlorum  and  their  varieties  form  a 
compact  group  of  closely  allied  forms  which,  were  it  not  for  unduly  compli- 
cating matters,  one  might  be  tempted  to  attach  to  macuUxtvs  as  so  many 
subspecies  or  varieties,  since  they  all  differ  from  one  another  merely  in 
minor  morphological  characters  and  in  pilosity  and  coloration.  The  colora- 
tion, especially  of  the  head  and  gaster,  shows  curious  similarities  in  all  the 
forms. 

86.    Camponotus  sezguttatus  (Fabridus). 

Formica  sexguitala  Fabricius,  Ent.  Syst.,  II,  1793,  p.  354,  S  . 

A  female,  a  worker  minor  and  three  males  belonging  to  the  typical  dark 
form  of  this  species,  taken  in  the  San  Francisco  Mts.  of  San  Domingo  by- 
Mr.  Aug.  Busck. 

87.    Camponotus    claviscapus    Forel    subsp.    occultus    subsp.    nov. 

(Fig.  24.) 

Worker  major.     Length  5.5-6.5  mm. 

Differing  from  the  typical  claviscapv^  of  Trinidad  and  its  var.  subcarinatus  Forel 
of  Central  America  in  its  somewhat  smaller  size,  in  having  the  sides  of  the  clypeus 
inore  nearly  straight  and  parallel  and  the  punctures  on  the  mandibles,  cljrpeus, 
cheeks  and  front  denser  and  larger,  so  that  these  portions  of  the  head  are  nearly 
subopaque.  The  base  and  declivity  of  the  epinotum  meet  at  nearly  a  right  angle, 
which  is  blunt  but  distinct,  the  declivity  being  concave.  The  thorax  is  uniformly 
yellow  throughout,  as  is  also  the  posterior  border  of  the  head,  and  the  brown  bands  on 
the  posterior  borders  of  the  gastric  segments  are  nery  narrow. 

Worker  minor.     Length  4-5.5  mm. 

Differing  from  the  worker  of  the  typical  form  in  having  the  clypeus  distinctly 
carinate  and  in  the  paler  color  of  the  body,  which  is  yellow  throughout,  with  the  head 
a  little  darker  and  more  reddish  and  without  brown  bands  on  the  gaster. 

Female  (de&l&ied).   Length  7  mm. 
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Qofidy  resembling  the  major  worker  but  the  head  proportionally  shorter  and 
smaller.  The  thorax  is  elongate  ellip- 
tical, its  upper  surface  very  smooth 
and  shining.  The  body  is  pale  yellow , 
the  head  slightly  but  uniformly  red- 
dish, much  paler  than  in  the  worker 
major,  the  mandibles  dark  red,  the 
gaster  with  a  distinct  transverse 
brown  stripe  near  the  posterior  bor- 
der of  each  segment.  The  female  of 
the  var.  subcarinaiTia  has  the  head 
and  gaster  much  darker  and  even  the 
thorax  tinged  with  brown. 

Male.    Length  3.5-4  mm. 

Differing  from  the  male  of  the 
typical  claviscapiu  and  its  var.  sub- 
earinatus  in  its  smaller  size  and  pale 
color.    The  whole  body  is  pale  yellow 

and  there  are  no  brown  bands  on  the  gaster.    The  wings  are  nearly  colorless,  with 
very  pale  yellow  veins  and  stigma. 

Described  from  several  workers,  two  males  and  one  female  taken  from 
hollow  twigs  and  bamboo  at  Petionville,  Diquini,  St.  Marc  and  Port  au 
Prince.  This  form  should,  perhaps,  rank  as  a  distinct  species.  We  have 
not  seen  typical  specimens  from  Trinidad  although  we  have  compared  the 
Haitian  form  with  large  series  of  all  foiur  phases  of  the  var.  svbcarinatus 
taken  by  the  senior  author  in  Costa  Rica  and  Guatemala  and  with  a  number 
of  workers  of  a  form  which  if  not  'dentical  with,  is  nevertheless  very  close  to, 
the  typical  claviscapus,  collected  by  the  junior  author  in  Brazil. 


Fig.  24.  Camponotua  claviacapua  Forel  subsp. 
occultua  subsp.  nov.  a.  head  of  worker  major 
Arom  above;  b,  head  of  worker  minor. 


88.    Camponotua  christophei  sp.  nov.  (Figs.  25  and  26.) 

Major  worker.     Length  5-6  mm. 

Head  rather  large,  f-ubtrapezoidal,  seen  from  above  as  broad  as  long,  broadest 
behind,  with  rather  straight  posterior  border  and  rectangular  posterior  comers, 
each  with  a  sharp  ridge  running  to  the  eye,  the  sides  flattened  behind  and  below  this 
ridge,  the  cheeks  rather  convex.  In  profile  the  head  is  convex  above  and  below, 
with  elliptical,  rather  large,  flattened  eyes  situated  behind  its  median  transverse 
diameter.  Mandibles  small,  very  convex,  5-6-toothed.  Cl3rpeus  flat,  indistinctly 
carinate,  its  anterior  border  sinuately  excised  in  the  middle.  Frontal  area  obsolete. 
Frontal  carina  curved,  but  rapidly  diverging  behind  where  they  are  fully  twice  as 
far  apart  as  in  front.  Frontal  groove  absent.  Antenna;  slender,  scapes  curved, 
but  slightly  enlarged  towards  their  tips,  which  extend  a  little  beyond  the  posterior 
comers  of  the  head.  Thorax  short,  flattened  above  and  on  the  sides,  the  pronotum 
less  than  twice  as  broad  as  long,  broader  in  front  where  it  is  a  little  narrower  than 
the  head,  rounded  and  produced  in  the  middle  anteriorly  over  the  neck,  with  each 
side  expanded  into  a  sharp,  aliform  plate,  which  is  slightly  reflected.     Its  outline 
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seen  from  above  is  slightly  rounded  and  produced  at  the  anterior  comer  as  a  distinct 
triangular  tooth.  Promesonotal  suture  very  distinct,  meso-  and  epinotum  fused 
to  form  a  single  mass  which  is  about  as  long  as,  but  much  narrower  than  the  prono- 
tum;  the  mesonotmn  trapezoidal,  less  than  twice  as  broad  afi  long,  strongly  margi- 
nate  on  the  sides  which  are  straight  and  separated  from  the  base  of  the  epinotum  by  a 
straight,  transverse  ridge,  instead  of  the  suture,  which  is  absent.  Epinotum  very 
short,  high  in  profile,  with  very  abrupt,  slightly  concave  declivity  and  extremely 
short,  feebly  convex  base,  the  two  surfaces  forming  a  distinct  angle  with  each  other. 
Petiole  nearly  as  broad  as  the  epinotum  behind,  but  its  scale  much  lower  than  the 
base  of  the  epinotum,  much  compressed  anteroposteriorly,  with  rather  sharp,  broadly 
rounded  superior  border.     Gaster  oval,  broader  in  front  than  behind,  distinctly  flat- 


Fig.  25.      CamponotuB  criatophei  sp.  nov. 
of  body ;  c,  head  from  above. 


Worker,     a.  dorsal  view  of  body;   b,  profile 


tened  dorsoventrally,  the  first  segment  sharply  marginate  anteriorly.  Legs  rather 
stout. 

Opaque;  head  and  thorax  very  densely  and  un'formly  punctate;  sides  and 
posterior  portion  of  head  and  the  pleurae  also  finely  and  regularly  longitud  nally  rugu- 
lose.  Gaster  with  a  velvety  texture  produced  by  extremely  fine  and  dense  shagreen- 
ing.     Posterior  margin  of  head,  mandibles  and  anterior  surfaces  of  fore  legs  shining. 

Hairs  white,  coarse,  blunt,  suberect,  most  abundant  on  the  upper  surface  of  the 
head,  pro-  and  mesonotum,  base  of  epinotum  and  border  of  petiole;  sparser  on  the 
gaster,  appressed  on  the  pleurae.  Flexor  borders  of  femora  with  a  fringe  of  similar 
hairs.  Pubescence  white,  appressed,  short  and  coarse  on  the  body  and  the  legs, 
except  on  the  upper  surface  of  the  gaster,  where  it  is  long  and  aggregated  on  each 
side  to  form  a  broad  yellowish  white  band,  which  tapers  anteriorly  and  posteriorly. 
On  the  venter  there  are  two  patches  of  similar  appressed  pubescence,  but  shorter 
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and  less  dense,    llie  pubescence  on  the  remainder  of  the  goBter  is  even  Hhorter  and 
sparser  than  on  the  head. 

Black;    antennae  light  red;    mandibles  and  last  tarsal  joints  dark  red;    angles 
of  pronotum   brownish,   somewhat   translucent. 


Flu.  20.  View  Id  the  CiMdd  or  Crl<H>phe  where  CamiicnBtui  crittophti  ap,  nov.  wu 
Ikkm. 

Tliis  very  beautiful  species,  which,  with  the  two  following  forms  is  re- 
lated to  C.  saussurci  Forel,  is  de3cril)ed  from  four  specimens  taken  near 
Milot  on  blades  of  a  tall  grass  outside  the  citadel  of  Henri  Christophe, 
former  king  of  Haiti  and  also  running  ahout  on  the  stone-work  inside  the 
fortification. 

S9.     Cfttnponotut  chriitophfti  subsp.  aiigustal  subsp.  nov. 

Worker  major.     Length  5-6  mm. 

Closely  resembling  the  preceding  species  in  form,  sculpture,  pilosity  and  color 
hut  differing  in  having  the  petiole  somewhat  broader  and  in  completely  lacking  the 
two  pale  bands  of  long  appressed  pubescence  on  the  gaster. 

Worker  minor.     Lei^h  4.5-5.5  mm. 

Differing  from  the  major  worker  in  its  somewhat  smaller  average  siie,  smaller 
head,  slightly  narrower  thorax,  less  convex  and  more  sloping  epinotum,  and  narrower 
and  leas  reflected  and  less  angular  pronotal  borders.  The  gaslcr  is  covered  uniformly 
wiih  short,  spane,  blunt,  white  pubescence,  like  that  on  the  head  and  thorax. 

Described  from  six  major  and  four  minor  workers  found  running  about 
on  leaves  at  Petionville.  The  minor  workers  show  conclusively  that  the 
specimens  have  not  lost  white  bands  through  rubbing.  This  subspecies  ia 
<ledicate<)  to  the  kte  president  of  Haiti,  M.  TancrMe  Auguste. 


60 


BvUetin  American  Museum  of  Natural  History.      [Vol.  XXXIU^ 


90.    Camponotus  toussainti  sp.  nov.    (Fig.  27.) 

Worker  minor.    Length:  4-5  mm. 

Head  trapezoidal,  as  broad  as  long,  broader  behind  than  in  front  seen  from  above, 
with  evenly  and  feebly  convex  posterior  and  lateral  borders;  each  posterior  comer 
connected  with  the  eye  by  a  distinct  ridge.  Mandibles  small,  convex,  apparently 
4-5-toothed.  Cl3i)eus  flattened,  ecarinate,  trapezoidal,  its  anterior  border  not 
produced,  sinuately  notched  in  the  middle.  Frontal  area  and  groove  absent.  An- 
tennse  rather  slender,  scapes  feebly  enlarged  at  their  tips  and  extending  a  litte  beyond 
the  posterior  comers  of  the  head.  Thorax  short,  with  distinct  promesonotal  but 
no  mesoepinotal  suture,  feebly  arcuate  in  profile,  flattened  on  the  sides.  Pronotum 
broad,  subpentagonal,  broader  in  front  than  behind,  its  median  anterior  border 
produced  as  a  rounded  angle  over  the  neck,  its  sides  expanded  as  aliform,  feebly 
reflected  plates,  bluntly  rectangular  in  front  and  behind .    Mesonotum  much  narrower 


Pig.  27.      Camponotus  toussainti  sp.  nov. 
of  body:  c,  head. 


Worker,     a.  dorsal  view  of  body;   b,  profile 


than  the  pronotum,  subtriangular,  as  long  as  broad,  its  anterior  border  evenly  roimded, 
its  sides  strongly  margined  and  feeb'y  rounded,  meeting  behind  in  a  blimt,  margined 
point  where  the  mesoepinotal  suture  should  be  located.  Epinotum  obliquely  sloping, 
distinctly  concave,  bearing  just  above  its  center  an  unpaired  process  which  is  di- 
rected backward  and  upward  and  bifurcates  at  the  tip  to  form  two  branches  which 
are  as  long  as  the  unpaired  basal  stem  and  slightly  recurved  and  blunt  at  their  tips. 
Petiole  nearly  twice  as  broad  as  long,  broader  than  the  epinotum,  seen  from  above 
trapezoidal,  broader  behind  than  in  front,  its  anterior  border  perfectly  straight, 
transverse  and  margined,  its  sides  also  straight  and  sharply  margined  and  forming 
perfect  obtuse  angles  with  the  anterior  border,  behind  continued  into  short,  pointed 
teeth.  The  posterior  border  is  rounded  in  the  middle  and  sinuately  excised  on  each 
s'de.  The  upper  sur.''ace  is  flattened  like  the  pro-  and  mesonotum.  In  profile  the 
petiole  is  about  as  long  as  high,  subcuboidal,  a  little  higher  in  front  than  behind  and 
thicker  above   than   below.     Gaster  rather  large,   elliptical,   somewhat  flattened 
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dorsoventrally,  the  anterior  and  lateral  borders  of  the  first  segment  strongly  margin- 
ate.     Legs  moderately  stout,  fore  femora  not  incrassated. 

Opaque  throughout,  densely  and  uniformly  punctate,  the  punctures  on  the  gaster 
being  finer  than  those  on  the  head,  thorax  and  petiole,  and  the  scapes  and  legs  still 
more  finely  punctate.    Pleurse  also  feebly  longitudinally  rugulose. 

Hairs  and  pubescence  white;  the  hairs  short,  moderately  coarse,  pointed,  erect 
and  rather  uniformly  abimdant  on  the  head,  thorax  and  gaster,  shorter  and  oblique 
on  the  legs,  absent  on  the  scapes.  Pubescence  very  coarse,  long,  appressed,  silvery, 
conspicuous  on  the  head,  thorax  and  gaster  but  not  dense.  Scapes  and  funiculi 
covered  with  very  short,  fine,  rather  dense  pubescence. 

Black;  antenna,  tibisB  and  tarsi  dark  red. 

Described  from  several  specimens  taken  at  Petionville  and  in  the  momi- 
tains  north  of  Jacmel,  running  on  leaves.  The  nests  could  not  be  fowid. 
This  species,  which  is  dedicated  to  the  San  Domingan  patriot  Toussaint 
L'Ouverture,  is  closely  related  to  C.  saussurei  of  St.  Thomas,  which  Ford 
styled  "le  bijou  du  genre  Camponotvs,"  but  the  Haitian  species  is  even  more 
remarkable,  because  its  petiole  has  such  an  extraordinary  shape.  The 
similarity  between  the  two  species  is  closest  in  the  structure  of  the  head  and 
thorax  as  shown  by  comparison  with  ForePs  description  and  figure  (Etudes 
Myrm^cologiques  en  1879.  Bull.  Soc.  Vaud.  Sc.  Nat.,  XVI,  1879,  p.  103, 
%  3). 
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Article  II.  — NOTES  ON  THE  SEA  ELEPHANT,  MIROUNGA 

LEONINA  (LINNfi). 

By  Robert  Cushman  Murphy.^ 
Plates  I-VII. 

The  following  notes  on  the  sea  elephant  {Mirounga  leonina)  are  based 
mainly  upon  field  studies  made  at  the  island  of  South  Greorgia  during  the 
Antarctic  summer  of  1912-1913.  The  term  of  15  weeks  during  which  the 
writer  had  these  seals  under  observation,  did  not,  unfortunately,  include 
the  period  of  the  bui;h  of  the  young,  but  some  new  facts  were  gathered  con- 
cerning the  sea  elephant's  feeding  habits  and  activities  during  the  aestiva- 
tion following  the  breeding  season. 

History. 

No  attempt  will  be  made  in  the  present  paper  to  summarize  the  results 
of  earlier  observations  in  the  scattered  literature  of  this  interesting  seal. 
The  older  records,  relating  to  its  presence  and  habits  at  Juan  Fernandez, 
the  P^alklands,  and  Tristan  d'Acunha  where  it  has  become  extinct,  are 
filled  with  speculation  and  seamen's  lore;  and  later  publications  concerning 
the  animal  at  Kerguelen  Land,  Heard  Island,  South  Georgia,  and  other 
places  where  it  still  persists,  do  not  give  us  by  any  means  a  complete  knowl- 
edge of  its  range  and  life  history.^  Mirounga  leonina  has  been  styled  in  the 
vernacular  the  Antard'c  sea  elephant  to  distinguish  it  from  the  Northern  or 
California  species  (3/.  angustirostris) .  It  is  doubtful,  however,  whether 
there  is  any  record  of  the  occurrence  of  a  member  of  the  genus  within  several 
hundred  miles  of  the  Antarctic  Circle.  The  southern  species,  which  may  be 
of  northern  origin,  is  typically  a  resident  of  the  lower  South  Temperate  or 
sub-Antarctic  belt. 

At  South  Georgia  the  life  history  of  the  sea  elephant  seems  to  be  some- 
what as  follows:  The  single  "pups"  are  born  on  shore  early  in  the  spring 
and  the  adult  seals  pair  immediately  afterwards  while  the  young  are  sucking. 
The  adults  then  lie  ashore  for  a  time,  moving  little  and  of  course  feeding  not 


^  Curator,  Division  of  Manmials  and  Birds.  Musoum  of  Tho  Brooklyn  Institute  of  Arts 
and  Sciences. 

*  At  the  present  time  Major  C.  E.  H.  Barrett- Hamilton  is  at  South  Georgia  conducting 
an  investigation  into  tho  status  of  the  sea  elephant  for  the  British  Colonial  Office.  Wo  may 
hope,  therefore,  that  our  knowledge  of  the  species  ¥rill  soon  bo  further  extended,  especially 
with  regard  to  breeding  habits  and  migrations. 
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at  all,  while  they  become  gradually  thm  as  their  metabolism  consumes  the 
blubber  layer.  The  young  are  more  active,  frequently  entering  the  water 
and  playing  with  one  another,  particularly  at  night.  After  eight  or  ten 
weeks  most  of  the  adults  go  into  the  sea  where  they  feed  and  make  journeys 
of  unknown  extent.  A  few  continue  ashore  through  the  summer  for  I  have 
seen  greatly  emaciated  males  lying  in  back-beach  wallows,  either  alone  or 
with  several  females,  as  late  as  March  first.  Most  of  the  pups  leave  the 
beaches  during  January.  The  return  to  the  land  of  rejuvenated,  fat  sea 
elephants  begins,  according  to  my  observations,  in  January,  and  continues 
for  two  or  three  months.  March,  which  corresponds  to  the  northern  Sep- 
tember, is  the  month  in  which  seal  hunters  consider  that  the  most  profitable 
animals  are  to  be  found  on  shore.  After  having  "hauled  up"  the  sea  ele- 
phants congregate  in  herds,  usually  behind  the  open  beaches,  and  lie  in 
sleepy  ease  throughout  the  remainder  of  summer  and  the  autumn.  During 
the  winter  (May-September)  they  are  said  to  divide  their  time  between  the 
land  and  the  adjacent  waters,  and  are  in  exceedingly  well  nourished  condi- 
tion when  they  come  ashore  to  remain  for  the  breeding  season  in  the  spring. 


Seasonal  Movements. 

The  area  of  field  work  at  South  Greorgia  included  the  shores  of  four  large 
fiords  on  the  northeastern  seaboard  —  Cumberland  Bay,  Antarctic  Bay, 
Possession  Bay,  and  the  extensive  Bay  of  Isles.  Six  weeks  were  spent  at 
the  last  named  place,  which  in  its  isolated  position,  accessible  beaches,  and 
grassy  islands  offers  an  excellent  summer  habitat  for  sea  elephants. 

During  the  latter  part  of  November  and  all  of  December  the  groups  of 
sea  elephants  encountered  comprised  animals  in  every  stage  of  growth.  On 
December  3,  for  instance,  we  found  on  a  beach  near  Nordenskjold  Glacier, 
Cumberland  Bay,  a  large  herd  which  included  a  nursery  of  fat  pups  about 
a  meter  and  a  half  in  length,  a  few  yearlings  and  half  grown  animals,  and 
many  adults  wallowing  in  a  muddy  stream,  the  females  close  beside  a  few 
of  the  larger  males.  None  of  the  adults  were  extremely  fat,  and  the  males, 
in  particular,  api>eared  to  have  scanty  blubber  and  loose  skins.  On  De- 
cember 15  at  the  Bay  of  Isles  we  found  similar  conditions,  except  that  there 
were  then  fewer  fully  adult  animals  in  proportion  to  the  pups.  Thereafter 
a  rapid  decrease  in  the  numbers  of  old  males  and  females  on  the  beaches 
took  place  until  January. 

Sea  elephants  just  out  of  the  ocean  are  distinguishable  at  a  glance  from 
those  which  have  lain  long  ashore,  for  the  former  are  sleek,  round,  and 
obviously  well  fed,  a  deduction  borne  out  by  an  examination  of  their  stom- 
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achs.  On  January  4,  at  the  Bay  of  Isles,  I  saw  the  first  of  these  "newly 
hauled  up"  seals  nearly  all  of  which  were  females.  Throughout  the  month 
they  arrived  almost  daily,  and  a  table  of  the  population  on  various  beaches 
during  January  may  be  of  interest. 

S umber  of  Sea  Elephants  seen  on  the  Beaches  at  Bay  of  Isles  in  January,  19 IS, 


Locality  in 
Bay  of  Isles. 

Date 

Numbers 

January 

of  Seals 

Sex.  age.  etc. 

Shingle  Beach 

5 

66 

Mostly  9  9  just  from  sea. 

Sea  Leopard  Fiord 

10 

59 

Mostly    9  9   just  from   sea,    1 
adult  cf  just  from  sea. 

Beckman  Fiord 

11 

84 

42   9  9  just  from  sea,   several 
thin,    beach-lying    cTcf,    the 

remainder  pups. 

Near  Lucas  Glacier 

16 

15 

13    9  9    and  1   adult    cf   just 
from  sea,  1  adult  beach-lying 

55   9  9  just  from  sea,  1  adult 

Sea  Leopard  Fiord 

19 

56 

beach-lying  cf. 

Beckman  Fiord 

20,  23  24 

123 

Mostly  adult  9  9  just  from  sea. 

East  of  Grace  Glac'er 

26 

24 

Mostly    9  9  just  from   sea,    1 
pup  came  out  on  this  beach 
today. 

West  of  Grace  Glacier 

27 

44 

43  9  9  and  1  large  cf  just  from 

South  of  Brunonia  Glacier 

29 

70 

sea. 
67  adult    9  9,1  large    cT  and 
2  half -grown   cT  cf  just  from 

Sunset  Fiord 

31 

44 

sua. 
42  adult  9  9,2  very  large  and 
fat  adult  cf  cf  just  from  sea. 

It  will  be  observed  from  the  foregoing  table  that  by  far  the  greater 
numl^er  of  the  earlier  arrivals  are  females,  a  fact  which  perhaps  may  be 
explained  in  part  as  the  result  of  human  interference.  The  patriarchal  bull 
sea  elephants  have  been  sporadically  killed  off  by  sealers  at  South  Georgia 
for  more  than  a  century,  and  since  1908  they  have  been  annually  wiped  out 
in  all  the  fiords  of  the  island  by  a  sealing  steamer  of  the  Compania  Argentina 
de  Pesca.  Of  the  hundreds  of  carcasses  we  saw  on  various  beaches  all  but 
verj'  few  were  those  of  fully  grown  males,  and  the  disproportionate  number 
of  females  at  the  end  of  the  summer  season  is  certainly  due  to  this  slaughter.^ 


^  Six  thousand  males  are  said  to  have  been  killed  during  a  single  season.  Tho  result  of 
this  slaughter  is  showing  itself  in  a  way  which  points  to  the  speedy  extinction  of  the  sea  ele- 
phant at  South  Georgia,  viz.,  very  many  illegally  killed  females,  which  I  dissected  during  the 
summer,  had  not  been  impregnated.  The  present  supply  of  males  is  therefore  insufficient 
for  the  perpetuation  of  the  species. 
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Few  pup  sea  elephants  were  observed  after  the  middle  of  January.  By  the 
end  of  the  month  large  old  males  began  to  "haul  up/'  and  from  that  tune 
they  came  out  of  the  sea  m  increasmg  numbers  until  March.  The  largest 
number  seen  in  one  place  was  25,  observed  on  the  eastern  shore  of  Possession 
Bay  on  February  28. 

Habits. 

Although  mixed  herds  of  sea  elephants  were  under  observation  through- 
out December,  which  corresponds  to  our  June,  I  never  saw  a  female  suckling 
her  young  or  giving  any  other  indication  of  motherly  ownership.  Females 
dissected  late  in  the  month  showed  only  slight  traces  of  milk  in  the  lacteal 
glands,  so  that  it  seems  probable  that  the  pups  are  weaned  early  in  the  sea- 
son. The  pups  are  tremendously  fat  during  the  spring,  but  they  lose  much 
of  their  plumpness  before  midsummer.  They  spend  most  of  their  time 
sleeping,  lying  in  groups  over  the  beaches,  piled  one  upon  another  or  resting 
close  together  on  their  sides  or  backs.  Often  while  I  walked  among  them 
and  stepped  over  them  they  slumbered  as  though  anesthetized,  rarely  stir- 
ring except  to  yawn  or  to  scratch  themselves  with  the  nails  of  their  flippers. 
A  vigorous  prod  would  arouse  them,  but  after  momentarily  attempting  to 
look  ferocious  by  showing  their  ridiculous  little  peg-like  teeth,  and  glaring 
fixedly  with  large,  moist,  brown  eyes,  they  would  fall  back  again  with  closed 
lids  and  a  sigh  of  resignation.  They  did  not  object  very  seriously  even  to 
having  their  chins  scratched.  Sometimes  they  were  seen  to  play  with  one 
another  in  a  kittenish  manner,  and  they  appeared  to  move  about  considera- 
bly at  night. 

Adult  sea  elephants  are  instinctively  ill-tempered,  especially  toward  the 
end  of  the  breeding  season  when  they  are  thin  and  presumably  hungry. 
They  snarl  even  at  such  a  familiar  creature  as  a  penguin  if  it  chances  to 
walk  near  them  along  the  beach.  When  approached  too  closely  the  bulls 
rear  up  on  their  fore  flippers,  thrash  about  with  their  hinder  parts,  contract 
their  trunks  into  tight,  bulging  folds,  open  their  pink  mouths  to  an  angle 
equalled  among  all  mammals  only  by  the  Pleistocene  saber-toothed  tiger, 
and  finally  utter  their  vocal  expression  of  displeasure,  which  cannot  be 
described  by  any  single  English  word.  This  sound  has  usually  been  termed 
a  "roar,"  but  it  has  been  compared  more  accurately  with  the  noise  made  by 
a  man  gargling.  The  whole  process  appears  extraordinarily  painful.  After 
the  mouth  has  been  opened  to  its  greatest  extent  a  rather  long  period  of 
nearly  noiseless  choking  ensues;  then  the  volume  of  breath  seems  to  squeeze 
past  the  epiglottis,  the  soft  palate  vibrates  violently,  and  a  spasmodic  sound 
suggestive  of  both  strangulation  and  nausea  is  produced.     It  is  not  a  loud 
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sound  yet  it  can  be  heard  for  a  surprisingly  long  distaDce  on  calm  nights. 
The  voice  of  immature  bulls  is  louder  and  more  startling  than  that  of  the 
adults,  being  a  cavernous,  grating  bellow  with  somewhat  of  a  groan  in  it. 
The  cows  have  rather  soft  "gargles,"  and  also  utter  high  pitched  barks. 
The  pups,  too,  bark,  and  sometimes  wail  almost  like  young  children. 

If  a  groUp  of  sea  elephants  is  annoyed,  for  instance  by  being  prodded 
and  driven  by  sealers,  they  sometimes  give  way  to  an  uncontrolled  panic  of 
passion,  thrashing  about  blindly,  biting  the  ground,  running  amuck  and 
tearing  the  backs  of  all  others  within  reach.  Sealers  have  told  me  that  they 
have  seen  bulls  in  such  fits  of 
fury  actually  lift  a  younger 
male  or  full  grown  female  off 
the  ground  and  toss  it  aside. 
When  a  man  shouts  and 
swings  his  arms  in  front  of 
a  bull  sea  elephant,  vexing 
it  until  it  has  become 
thoroughly  excited,  its  be- 
haviour recalls  a  toy  rock- 
ing-horse in  motion,  for 
the  enraged  seal  commonly 
sways  in  a  simitar  manner, 
first    rising    until    \Xs   fore 

ndoi"     From  " 

•A.  Plat*  VI.  flippers    are  far   above  the 

ground,  then  rolling  forward 
until  the  hind  flippers  are  curved  up  o\er  its  back,  but  as  a  rule  only  rock- 
ing, without  moving  from  its  position.  All  the  while  the  beast's  blood-shot 
eyes  are  blazing  with  rage,  the  trunk  is  drawn  up  into  a  "bonnet"  above 
the  gaping  mouth,  the  tusks  gnash  the  ground  as  the  animal  strikes  forward 
and  downward,  the  whole  expression  of  its  emotion  being  truly  hideous. 
Sea  elephants  can  spin  themsches  around  \erj'  quickly  to  meet  an  attack 
from  the  rear,  and  their  surprisingly  extensible  necks  give  them  a  long  and 
dangerous  reach. 

Generally  tlieir  tactics  with  regard  to  human  beings  are  wholly  defensive. 
Indeed,  barring  rare  exceptions,  they  regard  a  man  with  absolute  indiffer- 
ence unless  he  comes  within  a  few  paces  of  them,  the  few  shy  individuals 
that  take  to  the  water  at  sight  probably  ha\ing  vaguely  unpleasant  mem- 
ories of  scalers'  cruelty.  Now  and  then,  however,  and  particularly  during 
the 'rutting  season,  according  to  sealers,  one  meets  a  pugnacious  or  jealous 
bull  which  seeks  trouble  at  every  opportunity.  On  February  17,  at  the 
Bay  of  Isles,  I  watched  in  hiding  an  unusually  large  sea  elephant  come  out 
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of  the  cove  below  my  tent  about  noon  and  work  its  way  up  among  the 
tussock  hummocks.  I  wanted  its  skeleton,  but  unfortunately  had  left  my 
rifle  aboard  ship.  However,  as  soon  as  the  lazy  animal  had  found  a  berth 
to  please  it  and  had  fallen  asleep,  I  descended  all  unsuspectingly  with  a 
camera  and  a  seal  lance,  and  after  making  ready  for  a  head-on  snapshot  I 
whistled  to  awaken  the  brute.  The  effect  was  greater  than  I  had  bargained 
for.  It  opened  its  eyes  casually  enough,  but  instantly  on  seeing  me  it 
rolled  over  with  a  snort,  and  bounced  toward  me  so  quickly  that  I  had 
barely  time  to  avoid  the  charge.  Of  course  after  that  it  was  easy  enough 
to  dodge  it  among  the  hummocks  where  it  was  at  a  disadvantage,  but  never- 
theless it  continued  for  some  time  to  bump  along  steadily  after  me,  with 
homicide  in  its  eye.  Setting  down  the  camera  I  attacked  my  pursuer  with 
the  lance,  and  the  brute  snorted  and  bellowed  as  it  reared  two  or  three  feet 
above  my  head  and  hurled  forward  its  tons  of  weight  in  an  effort  to  crush  me. 
Finally  it  headed  for  the  water,  but  I  succeeded  in  killing  it  before  it  could 
escape. 

The  fighting  by  means  of  which  bull  sea  elephants  obtain  possession  of 
the  cows  has  been  often  described;  ^  but  the  animals  fight  from  other  motives 
as  well,  or  apparently  from  no  motive  at  all.  From  my  camp  I  frequently 
saw  half  grown  bulls  wake  from  peaceful  naps  and  immediately  start 
quarrels  with  near  neighbors;  and  the  youngest  pups  were  quite  as  apt  as 
their  elders  to  rear  and  bump  against  each  other,  or  to  assume  heroic  poses 
and  glare  with  infantile  ferocity  into  one  another's  eyes.  In  the  ordinary 
contests  of  the  bulls,  which  seem  to  be  of  a  purely  calisthenic  nature,  the  two 
champions  meet  closely  and  rear  up  until  only  the  hinder  part  of  the  belly 
rests  on  the  ground,  and  then  hurl  themselves  one  against  the  other,  clashing 
their  breasts  and  raking  one  another's  thick-skinned  necks  with  their  heavy 


1  It  would  seem  curious  that  the  accounts  of  polygamy  and  selective  fighting  among  these 
should  have  been  discredited  by  several  recent  writers.  The  common  experience  of 
elephant  hunters  has  been  that  during  the  breeding  season  the  larger  bulls  accumulate 
groups  of  cows  which  they  defend  desperately  from  the  encroachments  of  other  bulls,  a  suc- 
cessful lord  of  such  a  seraglio  being  termed  a ' '  beachmaster."  (In  this  connection  see  PI.  VII. 
flg.  27).  Anson  (1748),  writing  of  the  bulls  at  Juan  Fernandez,  says:  "One  of  them  was  the 
master  of  the  flock,  and  from  his  driving  off  the  other  males,  and  keeping  a  great  number 
of  females  to  himself,  he  was  by  the  seamen  ludicrously  styled  the  Bashaw."  Although  my 
obwrvaUons.  at  South  Georgia  were  made  after  the  height  of  the  breeding  season  had 
paased.  I  repeatedly  saw  single  bulls  Ising  apart  with  four  or  five  cows,  and  I  observed  that 
whenever  a  rival  approached  such  a  group  a  fight  was  apt  to  be  precipitated. 

The  account  of  the  American  sealer.  Captain  Fuller.  (Forschungsreise  S.  M.  S.  "Gazelle," 
Thell  III,  Berlin,  1889)  is  worthy  of  consideration.  Captain  Fuller  is  said  to  have  been  born 
on  a  sealing  vessel  at  Kerguelen  Land,  a  distinction  probably  shared  by  no  other  human 
being,  and  in  later  life  he  voyaged  frequently  to  that  island  in  order  to  take  sea  elephant  oil. 
He  had  unparalleled  opportunities  for  learning  the  habits  of  these  animals,  and  he  has  been 
generally  credited  with  being  "an  unusually  careful  observer"  (Bull.  U.  S.  Nat.  Mus.. 
No.  2.  1875.  p.  41).  Captain  Fuller's  direct  testimony  concerning  the  polygamy  of  the  sea 
elephants  will  require  indubitable  refutation  before  It  may  be  disregarded. 
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lower  canines,  at  the  same  time  flinging  their  posteriors  into  the  air.  Occa- 
sionally they  come  to  a  clinch  by  pressing  the  sides  of  their  necks  together, 
and  so  take  a  breathing  spell.  All  the  motions  are  clumsy  and  lumbering; 
a  good  deal  of  threatening  and  sputtering  occurs  between  the  clashes,  and 
sometimes  they  merely  rise  up  on  the  toes  of  their  fore  flippers  and  stand 
rigidly,  with  heads  held  back  and  mouths  wide  open,  until  each  collapses 
from  weariness,  without  a  blow  having  been  struck.  Thoroughly  angry 
bulls,  however,  clamp  jaws  on  their  rivals,  badly  lacerating  each  other's 
pelts.  I  saw  one  large  animal  which  had  lost  a  good  portion  of  the  wall  of 
the  snout,  and  others  with  cicatrices  which  extended  clear  through  the 
blubber  layer  on  the  shoulders.  All  but  the  youngest  animals  have  faint 
spots  distributed  over  the  back,  breast,  and  sides,  which  seem  to  be  due  to 
irregularities  of  the  hair  on  small  scars  made  by  the  teeth  of  their  fellows. 

Fondness  for  company  is  one  of  the  sea  elephant's  marked  traits.  An 
animal  coming  out  of  the  sea  is  obviously  not  contented  on  a  lonesome  shore. 
It  wanders  about  nervously  between  brief  resting  periods  and  soon  returns 
to  the  water,  perhaps  feeling  that  it  must  find  someone  to  quarrel  with.  A 
sea  elephant  when  landing  crawls  slowly  up  the  strand,  stopping  to  let  the 
waves  break  over  it  and  taking  advantage  of  every  swell  to  aid  its  progress. 
When  it  has  reached  the  upper  beach  it  rises  to  its  full  height  and  recon- 
noiters;  then,  proceeding  a  little  further  it  repeats  the  action,  or  if  it  spies 
none  of  its  kind  it  may  take  a  siesta  before  continuing  the  search.  A  cer- 
tain wind-swept  beach  plain,  bounded  by  two  glaciers  and  extending  back 
more  than  a  mile  from  the  Bay  of  Isles,  was  a  favorite  place  for  sea  elephants 
of  all  sizes  to  "haul  up."  The  western  end  of  this  beach,  below  the  site  of 
my  camp,  was  covered  with  hummocks  of  tussock  grass  and  a  dense  growth 
of  "Kerguelen  tea"  (AccBna),  the  other  three-quarters  being  a  stretch  of  fine 
shingle,  nearly  bare  of  vegetation,  and  enclosing  four  ponds  or  chains  of 
ponds  which  were  fed  by  some  of  the  innumerable  glacial  streams  that  cross 
it.  During  December  about  250  sea  elephants  were  summering  on  various 
parts  of  this  beach,  and  even  after  the  sealers  had  sent  these  the  sad  way  of 
their  forefathers,  whose  bones  lay  scattered  far  and  wide,  others  came  up 
from  time  to  time.  When  we  first  arrived,  groups  of  the  animals  were 
occupying  three  different  types  of  lairs,  namely:  1,  the  depressions  or 
troughs  between  the  tussock  hummocks;  2,  grassy  places  on  the  banks  of 
the  streams  and  fresh-water  ponds;  3,  pockets  of  stagnant,  fluid  mud 
around  the  edges  of  a  terminal  moraine  behind  the  shingle.  Each  cluster 
of  sea  elephants  lay  as  closely  together  as  possible  during  the  daytime,  and 
all  the  lairs  had  a  strong  swinish  smell.  The  younger  animals  of  the  groups 
near  the  ponds  entered  the  water  more  or  less  and  indulged  in  many  of  their 
fights  there;    the  animals  in  the  mud-holes  lay  engulfed  to  the  eyes  and 
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seemed  to  wallow  thus  for  days  at  a  time.  At  night  all  were  noisiest  and 
most  active,  some  roving  about,  for  in  the  morning  I  often  found  their 
broad  tracks  winding  across  the  pebbly  plain  and  sometimes  leading  a  mile 
away  from  the  bay.  On  a  level  surface  sea  elephants  can  bob  along  faster 
than  a  man  can  walk,  but  pauses  for  rest  are  made  at  short  intervals.  Their 
mode  of  progression  has  been  well  likened  to  that  of  an  inch-worm,  yet  when 
in  a  hurry  they  arch  the  spine  and  jerk  forward  the  pectoral  flippers  with 
such  rapidity  that  their  resulting  gait  might  almost  be  called  a  gallop.  It 
is  laughable  to  see  a  fat  adult  bounce  along  at  full  speed,  with  head  jerking 
up  and  down  and  ponderous  blubbery  sides  shaking.  The  hind  flippers  are 
of  course  not  employed  for  travel  on  land,  but  are  merely  trailed.  Although 
going  up  hill  is  necessarily  a  slow  and  painful  process  for  sea  elephants,  they 
are  nevertheless  ambitious  in  that  feat,  especially  on  those  parts  of  the  coast 
where  the  best  growths  of  tussock  grass  are  on  hillocks  near  the  shore.  East 
of  Possession  Bay  is  a  lake  which  can  be  reached  from  the  seaside  only  by  a 
very  steep  climb,  yet  many  young  sea  elephants  were  swimming  in  it.  Not 
infrequently  we  found  herds  of  the  animals  on  the  summits  of  promontories 
70  or  80  feet  above  the  sea,  and  in  one  instance  much  higher,  atop  a  per- 
pendicular cliff  which  the  seals  had  surmounted  from  the  rear  by  clambering 
up  an  adjacent  valley.  Later  the  seal  hunters  visited  this  place,  and  I  was 
told  that  a  stampeded  cow  had  dashed  over  the  brink  of  the  cliff  and  had 
fallen  more  than  a  hundred  feet  to  the  beach  below,  yet  she  scurried  right 
into  the  sea  and  swam  away  vigorously! 

When  in  the  water  sea  elephants  remain  submerged  most  of  the  time. 
Sometimes  when  offshore  I  have  seen  a  bull  thrust  its  great  head  out  of  the 
still  bay,  slowly  revolve  two  or  three  times  while  replenishing  its  store  of 
oxygen,  and  then  quietly  sink  to  be  seen  no  more.  When  swimming  they 
progress  by  means  of  wide  sculling  sweeps  of  the  hind  flippers,  the  lobes  or 
blades  of  either  limb  working  simultaneously  and  in  parallel  planes.  Young 
pups  make  strong  backward  strokes  with  their  fore  flippers  also,  but  the 
adults  seem  to  do  so  only  when  sharply  turning.  It  is  astonishing  to  see 
with  what  ease  their  huge  bodies  glide  through  the  dense  thickets  of  the 
giant  kelp,  that  longest  of  sea  plants,  whose  submarine  branches  harbor  a 
fauna  more  abundant  than  any  inhabiting  the  forests  of  the  upper  world. 
I  suspect  that  the  sea  elephants  procure  a  part  of  their  food  among  the 
tangles  of  the  kelp,  for  I  sometimes  found  small  rubbery  pieces  of  the  sea- 
weed in  their  alimentary  tracts. 

Notwithstanding  the  various  activities  I  have  described,  sleeping,  after 
all,  seems  to  be  the  main  business  of  sea  elephants  during  the  summer  months. 
They  sometimes  take  naps  in  the  coves  and  ponds,  either  at  the  surface, 
with  round  backs  just  awash,  or  else  down  near  the  l>ottom,  where  they 
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maintain  a  perfect  hydrostatic  balance.  Ashore  they  sleep  most  of  the 
time,  usually  lying  belly  up,  and  they  often  refrain  from  breathing  for 
considerable  periods  by  keeping  the  nostrils  tightly  closed  just  as  if  they 
were  under  water.  Still  more  often  they  make  use  of  one  nostril  only, 
spreading  and  closing  it  with  each  breath,  while  the  other  remains  shut  all 
the  time.  A  sea  elephant's  sleep  is  suggestive  of  nightmares  or  a  guilty 
conscience.  The  inspirations  of  the  breath  are  irregular  gasps,  the  expira- 
tions tremulous  wheezes.  The  body  shakes  violently  from  time  to  time, 
and  the  fore  flippers  are  ever  nervously  moving  about,  now  scratching  the 
sides,  now  the  head,  which  is  inclined  downward  until  within  their  reach; 
next  they  may  be  crossed  over  the  breast  in  order  that  one  flipper  may  be 
scratched  by  the  other.  The  fingers  of  the  flippers  are  very  flexible,  bending 
when  employed  in  scratching  quite  like  human  fingers.  The  hind  flippers 
are  now  and  then  spread  fan-like,  and  brandished  in  the  air,  or  are  rubbed 
and  clasped  together  like  a  pair  of  clmnsy  hands.  Awake  or  asleep  they  are 
fond  of  flinging  sand  or  mud  over  themselves  by  scooping  the  earth  back- 
wards with  the  palmar  surface  of  the  pectoral  flippers.  All  these  motions 
often  go  on  while  the  brutes  are  in  such  total  oblivion  that  it  is  difficult  to 
awaken  them.  I  have  tossed  a  handful  of  sand  into  the  wide  open  nostril  of 
a  restless,  sleeping  bull,  throwing  it  into  a  fit  of  coughing,  yet  it  did  not  even 
open  its  eyes.  In  December  a  group  of  nine  half  grown  bulls,  which  I  was 
careful  not  to  alarm,  lay  sleeping  beside  a  stream  near  my  tent,  and  I  believe 
none  of  them  moved  so  much  as  its  own  length  during  ten  days,  although 
they  roused  up  once  in  a  while  for  pugilistic  encounters,  and  made  considera- 
ble noise. 

Food. 

Regarding  the  food  supply  of  the  sea  elephant  I  made  some  interesting 
discoveries.  The  stomachs  of  animals  which  had  lain  on  the  land  a  long 
time  were  almost  invariably  filled  with  sand  and  gravel,  and  the  sealers 
considered  this  an  indication  that  these  seals  had  been  on  the  point  of  going 
to  sea.  In  such  cases  all  trace  of  food  had  disapjjeared  excepting  the  hard, 
chitinous  beaks  of  squid  of  which  there  were  sometimes  a  hundred  in  a  single 
stomach.  Within  the  stomachs  of  animals  killed  as  soon  as  they  had  come 
ashore,  I  found  the  remains  of  both  squid  and  small  fish.  From  one  female 
I  took  fifteen  fishes  about  25  centimeters  long,  but  which  were  so  far  tritu- 
rated that  I  could  not  identify  them.  No  other  swallowed  substances  were 
found  excepting  salt  water  and  bits  of  kelp  which  probably  had  been  intro- 
duced accidentally.  In  many  of  the  two  hundred  or  more  stomachs  which 
I  opened  there  was  a  quantity  of  mucilaginous  secretion  colored  yellow  or 
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green  with  bile  pigments,  and  the  stomachs  of  all  but  the  young  pups  con- 
tained at  least  a  few  squid  beaks.  Every  stomach  without  exception 
swanned  with  parasitic  nematode  worms.  Occasionally  I  found  platy- 
helminths  in  the  colon. 


Pelage,  Growth,  Size,  etc. 

The  sea  elephant's  hairy  coat  is  close,  short,  and  stiff.  The  pelage  of 
the  pups  during  the  first  season  is  blackish  brown  on  the  upper  surface,  and 
of  a  light  creamy  buff  color  below.  When  wet  the  ventral  surface  looks 
white,  especially  from  a  distance.  After  the  first  year  the  animals  show  a 
wide  range  in  coloration,  seemingly  with  slight  regard  to  age,  for  gray, 
brown,  and  tawny  adults  are  often  seen  in  one  group.  Adult  females  are 
perhaps  prevailingly  grayish  brown,  and  "brown  cow"  is  a  common  term 
in  the  sealer's  parlance.  I  noted  a  good  many  large  bulls  which  were  of  a 
tan  hue.  However,  the  very  oldest  males  seem  to  be  invariably  dark,  and 
this  is  doubtless  the  stage  quoted  by  Sir  William  Henry  Flower  (1881)  as 
being  "dirty  blue-black,"  and  by  Professor  Einar  Lonnberg  (1906)  as  "oily 
greenish  gray."  The  shedding  of  the  hair  during  the  summer  gives  the 
animals  a  very  ragged  appearance.  The  season  of  this  process  is  subject  to 
individual  variation,  for  I  saw  both  males  and  females  in  every  stage  of  the 
change  from  the  end  of  November  until  March. 

The  growth  of  the  pups  is  very  rapid  at  first,  those  which  I  saw  about  the 
first  of  December  averaging  a  meter  and  a  half  in  length,  or  almost  twice  as 
much  as  a  newly  bom  animal  which  I  found  dead.  The  few  pups  seen  to- 
ward the  end  of  January  were  about  two  meters  long,  but  others  found  in  a 
fresh-water  lake  on  February  26  were  no  larger. 

Among  the  adults  the  disproportion  in  size  between  the  sexes  is  much 
greater  than  with  the  California  species  of  Mirounga,  for  out  of  more  than 
a  thousand  females  I  saw  none  which  exceeded  three  meters  in  length, 
whereas  Townsend  (1912)  measured  females  of  M.  angustirostris  at  "eleven 
feet."  *  Most  of  the  females  I  measured  at  South  Georgia  were  less  than 
260  centimeters  long. 

Until  the  first  of  February  I  saw  no  living  male  more  than  four  meters 
long,  but  thereafter  five  meter  bulls  were  taken  several  times.     On  Febru- 


*  Harris,  'Pacific  Monthly,'  April,  1009,  records  a  female  of  Af.  anguBtiroBtria  which  was 
"eleven  feet,  five  inches"  long. 

Wilkes,  Nar.  U.  S.  Expl.  Exp.,  1845,  records  a  female  of  the  southern  species  taken  on 
•ea  ice  in  lat.  05**  08'  8.  long.  103**  E,  Jan.  14,  1840,  as  having  been  10  feet  9  Inches  long,  but 
this  measurement  may  have  been  made  along  the  curve  of  the  back. 

LOmnberg  (1006)  records  a  South  Georgia  female  measuring  310  centimeters  in  length. 
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ary  28  the  record  sea  elephant  was  killed  in  Possession  Bay.  I  did  not  see 
this  animal  until  it  had  been  stripped  of  blubber,  but  in  its  flensed  condition 
it  measured  651  centimeters  (21  feet  4  inches)  in  a  straight  line.  Measure- 
ments of  five  smaller  males  and  of  one  large  female  are  tabulated  below. 
Lengths  given  are  straight  distances,  the  body  contour  being  eliminated. 


Measurements  in  Centimeters  of  six  aduU  Sea  Elephants. 


Tip  of  snout  to  end  of  tail 

Tip  of  snout  to  end  of 
hind  flippers 

Tip  of  snout  to  anterior 
border  of  axilla 

Tip  of  snout  to  inner  can- 
thus  of  eye 

Tip  of  snout  to  comer  of 
mouth 

Tip  of  lower  jaw  to  cor- 
ner of  mouth 

Mouth,  comer  to  comer 

Length  of  eye  opening 

Breadth  of  head  at  exter- 
nal canthi  of  eyes 

Pectoral  flipper,  anterior 
insertion  to  tip 

Hind  flipper  from  cruro- 
tarsal  joint 


1 

2 

3 

4 

i   5 

6 

MeasarementB  of 
adult  malea  hob.  1-5 
averaged    and    re- 
duoed  to  per  oentum 

cf 

362 

d^ 

d" 

455 

9 

370 

419 

408 

265 

100 

427 

418 

480 

467 

520 

307 
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1 

1 

81 

1 

75 

76 

55.5 

1 
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In  females  the  eye  is  relatively  larger  and  both  pairs  of  limbs  average 
slightly  longer  in  ratio  to  the  body  length.  Other  proportional  differences 
are  due  chiefly  to  the  absence  of  a  long  snout  in  the  females. 

When  sea  elephants  are  in  best  condition  (from  a  sealer's  point  of  view, 
at  any  rate)  the  girth  nearly  equals  the  extreme  length.  The  fattest  one 
that  I  saw  was  a  bull  560  centimeters  (18  feet  4  inches)  long.  It  was  so 
round  and  distended  that  it  had  the  appearance  of  being  pneumatic,  and 
inflated  under  high  pressure.  Seven  men  could  barely  turn  its  body  over 
with  the  aid  of  ropes  and  hand  holes  in  its  skin,  even  after  half  the  blubber 
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had  been  removed  and  a  trench  had  been  scooped  under  one  side  of  the  car- 
cass. Its  blubber  was  19  centimeters  thick  in  the  center  of  the  breast  and 
in  the  lumbar  region. 

Character  of  the  Snout. 

Concerning  the  character  of  the  male  sea  elephant's  snout  or  trunk, 
much  wrong  information  exists  in  the  literature.  Dr.  C.  H.  Townsend 
(1912)  has  disposed  of  the  generally  accepted  tradition  that  the  trunk  is 
capable  of  inflation  and  that  under  excitement  it  is  puffed  up,  like  the  hood 
of  the  bladder-nosed  seal.  A  cursory  dissection  on  the  head  of  a  large  male 
which  I  brought  from  South  Georgia  shows  that  the  upper  and  outer  walls 
of  the  nostrils  are  composed  of  excessively  developed  dermal  muscles  the 
arrangement  of  which  does  not  differ  fundamentally  from  that  of  the  nasal 
muscles  in  the  harbor  seal  (Phoca).  This  heavy  muscle  layer  is  remarkably 
vascular,  and  is  to  all  appearances  true  erectile  tissue  capable  of  being 
voluntarily  charged  with  blood.  Eliminating  the  inflation  theory,  such  a 
great  expansion  of  the  snout  as  is  shown  in  Fig.  19  can  hardly  be  explained 
on  any  other  hypothesis  than  that  of  erection  by  blood  pressure.  There  are 
two  or  more  blind  vesicles  leading  upward  from  the  nares  at  the  middle  of 
the  lateral  ethmoid  cartilages,  but  they  are  far  too  small  to  permit  apprecia- 
ble inflation  of  the  upper  snout.  Whether  these  culs-de-sac  are  homolo- 
gous with  the  apparatus  of  the  hooded  seal  (Cysiophora)  is  a  question  which 
may  be  determined  by  further  dissection  and  comparison  of  the  material. 

The  snout  of  Mirounga  leonina  is  entirely  different  from  that  of  M. 
angustirostri^,  as  may  be  seen  by  comparing  the  photographs  of  the  latter 
species  published  by  Rothschild  (1908)  and  Townsend  (1912)  with  the  leonina 
pictures  of  Lonnberg  (1906)  and  of  the  writer  in  the  present  paper.  The 
whole  nasal  tube  is  narrower  and  shorter  in  the  southern  species,  and  is 
only  slightly  pendulous  even  in  the  case  of  the  largest  and  oldest  males. 
Nine  out  of  ten  of  all  those  I  saw  at  South  Georgia  had  practically  no 
"  trunks "  at  all.  The  face  in  profile  reminded  me  of  that  of  a  rat,  except 
when  the  snout  was  drawn  back  and  expanded  into  a  series  of  tight  ridges 
with  the  tip  slightly  overhanging  the  mouth.  The  most  truly  trunk-like 
snout  that  came  under  my  notice  was  that  of  an  animal  only  480  centime- 
ters long,  the  distance  from  the  tip  of  the  relaxed  snout  to  the  corner  of  the 
mouth  in  this  instance  being  30  centimeters  (see  table  p.  74).  During 
forcible  expiration  the  rush  of  breath  bulges  out  the  nose  and  makes  it 
vibrate.  It  then  assumes  its  longest  and  straightest  form  as  well  as  its 
greatest  diameter  (Fig.  8).  The  snout  of  the  female  sea  elephant  may  he 
likened  to  that  of  a  pug  dog,  the  large,  forwardly  directed  eyes  adding  to 
the  resemblance. 
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Morphological  Notes. 

Bristles, —  The  vibrissfie  of  Mirounga  are  somewhat  flattened,  and  have 
curious  constrictions  2  millimeters  or  more  apart  extending  from  the  base 

almost  to  the  filamentous  tip.  The  bristles  have  there- 
fore a  nodulated  appearance  like  the  antennae  of  certain 
insects.  They  rarely  exceed  1  millimeter  in  diameter  at 
the  base. 

In  old  animals  many  of  the  bristles  are  often  broken  or 
lost.    The  perfect  complement  is  as  follows:  — 

7  brow  bristles  above  the  inner  canthus  of  each  eye. 
These  bristles  increase  in  diameter  and  length  from  before 
backwards  and  are  arranged  in  the  same  order  in  rows  of 
1,  3,  2, 1,  respectively. 

1  nasal  bristle  at  each  end  of  the  main  transverse  sulcus 
of  the  snout. 

39  maxillary  bristles  on  each  side.  These  increase  in 
•  ^w-.?:.  ^*f!'."    size  from  before  backwards,  and  are  distributed  in  hori- 

tary  bristle  of  Aft- 

rounga  Uonina.  ZOUtal  rOWS  aS  foUoWS :  — 

1st  row  (lowest) 6 

2nd    "  8 

3rd     "  8 

4th     '*  7 

5th     "  6 

6th     "    (top) 4 

Eye, —  The  eye  is  exceedingly  large.  An  eyeball  taken  from  a  fully 
grown  male  and  preserved  in  alcohol  is  subspherical  in  form,  measuring  74 
millimeters  transversely,  and  67  millimeters  in  its  antero-p)osterior  diameter. 

The  cornea  has  a  conspicuous  network  of  bloodvessels  which  gives  the 
eye  a  bloodshot  appearance  in  life,  particularly  in  the  case  of  old  males. 
The  nictitating  membrane  is  prominent  and  is  passed  over  the  eye  frequently. 
The  lachrjTiial  glands  are  well  developed  and  the  tears  so  profuse  that  the 
region  about  the  eye  is  usually  wet,  and  continuous  streamlets  trickle  from 
the  sides  of  the  face. 

External  Mammary  and  Reproductive  Organs. —  The  teats  become  in- 
verted after  the  end  of  the  nursing  season,  and  within  each  of  the  pockets 
thus  formed  I  usually  found  a  small  pebble  tightly  wedged.  Sealers,  know- 
ing the  likelihood  of  such  a  condition,  invariably  avoid  cutting  into  the  teat 
pits  with  their  skinning  knives. 
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The  urinogenital  canal  of  the  male  emerges  through  a  long,  slender 
papilla  appended  at  the  tip  of  the  glans  penis. 

Visceral  Anatomy. —  The  following  notes  are  based  upon  field  dissections. 

The  tracheal  and  bronchial  rings/  which  among  the  Phocidee  exhibit 
their  extremes  of  structure,  are  rather  more  than  four-fifths  complete. 

From  the  body  of  a  male  sea  elephant  418  centimeters  long  the  small 
intestine  was  carefully  floated,  in  order  to  avoid  stretching,  and  it  was  found 
to  be  81  meters  in  length.  Its  diameter  was  2  centimeters.  The  length  of 
the  large  intestine  in  the  same  animal  was  145  centimeters.  Subsequent 
measurements  on  several  other  specimens  showed  that  the  length  of  the 
small>  intestine  averages  about  20  times  that  of  the  body.  The  ceecum  is 
obsolete. 

The  liver  is  large.  Of  the  three  main  ventral  divisions  the  central  or 
cystic  lobe  is  deeply  subdivided,  and  smaller  than  the  lateral  lobes.  The 
right  lateral  is  broad  and  long;  the  left  small  and  cordate.  A  Spigelian  lobe 
and  a  long  caudate  lobe  are  present.  The  gall  bladder  is  free,  retort-shaped, 
with  a  large  cystic  duct. 

A  heavy,  elongate  pancreas,  which  seems  to  communicate  with  the 
alimentary  tract  by  several  ducts,  balances  on  the  left  side  the  right  lateral 
lobe  of  the  liver. 

The  axillary  glands  are  large,  and  there  is  a  ductless  gland  within  the 
muscle  tissue  on  either  side  of  the  back  over  the  position  of  the  kidneys, 
lying  just  beneath  the  blubber  layer. 

The  multilobulate  kidneys  are  frequently 
une<|ual  in  size  as  well  as  asymmetrical  in 
position,  the  right  in  some  instances  being 
almost  twice  as  large  as  the  left. 

Arterial  System. —  The  origin  of  the  great 
blood  vessels  from  the  aortic  arch  is  onto- 
genetically  of  the  type  common  to  most 
Carnivores,  the  left  brachial  alone  having  a 
separate  source.  In  mature  animals,  how- 
ever, the  appearance  is  deceptive  owing  to 
the  crowding  together  of  all  four  arteries, 
which  appear  to  arise  from  a  single,  short 
innominate  trunk,  as  described  by  Turner 
(1887).    The  condition  in  young  animals  is  ,,  ^ 

\  .     ^.       ^     ,  *  1  1       *  ^*8-  ^'     Mode  of  origin  of  the 

shown  m  rig.  4,  drawn  from  the   arch  of   a       great    arteries    from    the   aorta  of 

male  pup.    The  relatively  great  contraction      Mirounga   Uonna,   tbc,    brachio- 

.  cephalic      trunk;      «.,    subclavian; 

of  the  descendmg  aorta  is  noteworthy.  c.,  carotii. 


C 
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The  amount  of  blood  in  the  body  is  astonishing.  The  following  quota- 
tion from  Anson's  'Voyage'  (1748)  is  essentially  true,  even  though  the  meas- 
ure of  a  "hogshead"  may  here  be  indefinite:    " if  they  are  deeply 

wounded  in  a  dozen  places,  there  will  instantly  gush  out  as  many  fountains 
of  blood,  spouting  to  a  considerable  distance;  and  to  try  what  quantity  of 
blood  they  contained,  we  shot  one  first,  and  then  cut  its  throat,  and  measur- 
ing the  blood  that  came  from  him,  we  found,  that  besides  what  remained 
in  the  vessels, . . .  .we  got  at  least  two  hogsheads." 
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EXPLANATION  OF  PLATES. 

Plate  I. 

Fig.  6.     "Pup"  sea  elephant,  Nov.  25,  1912,  Cumberland  Bay. 

Fig.  6.  Yearling  cf  asleep,  showing  navel,  penis  sheath,  and  vent,  Nov.  30, 
1912,  Cumberland  Bay. 

Fig.  7.     Head  of  adult  9 ,  Nov.  25, 1912,  Cumberland  Bay. 

Fig.  8.  Adult  cf ,  showing  relaxed  snout,  and  shedding  hair,  Dec.  22,  1912,  Bay 
of  Isles. 

Fig.  9.    Head  of  large  cf  (No.  5  of  table  p.  74).    Feb.  17,  1913,  Bay  of  Isles. 

Fig.  10.  Adult  d^,  Jan.  9,  1913,  Bay  of  Isles. 

Plate  II. 

Figs.  11-13.    Three  views  of  the  same  adult  cf ,  shown  in  Fig.  10. 
Figs.  14, 15.    Two  views  of  the  same  nearly  full  grown  cf ,  Dec.  13, 1912,  Bay  of 
Isles. 

Fig.  16.    Fore  flipper  of  an  adult  cf ,  Jan.  9,  1913,  Bay  of  Isles. 

Plate  III. 

Fig.  17.    Hind  flippers  of  an  adult  cf ,  Jan.  9,  1913,  Bay  of  Isles. 
Fig.  18.     Adult  cf  swinmiing,  Jan.  10, 1913,  Bay  of  Isles. 

Plate  IV. 

Fig.  19.  Very  large  cf ,  Cumberland  Bay.  Photo  by  J.  Innes  Wilson.  This 
shows  the  maximum  expansion  of  the  snout. 

Fig.  20.  Nearly  full  grown  cf  making  for  the  water,  and  glancing  backward 
as  it  runs,  Dec.  23,  1912,  Bay  of  Isles. 

Plate  V. 

Fig.  21.     Adult  9 ,  Dec.  3,  1912,  Cumberland  Bay. 

Fig.  22.     Adult  cf  asleep,  throwing  sand  on  its  back,  Jan.  9, 1913,  Bay  of  Isles. 

Fig.  23.     Adult  cf  rearing,  Feb.  20, 1913,  Bay  of  Isles. 

Plate  VI. 

Fig.  24.  Enraged  adult  cf,  the  same  animal  shown  in  Fig.  23.  Feb.  20, 1913, 
Bay  of  Isles.     Compare  with  Lord  Anson's  drawing,  p.  68. 

Fig.  25.  Nearly  full  grown  cf  rearing  to  attack;  the  same  animal  shown  in 
Figs.  14, 15,  and  20.     Dec.  23,  1913,  Bay  of  Isles. 

Plate  VII. 

Fig.  26.     Males  fighting,  Cumberland  Bay.     Photo  by  J.  Innes  Wilson. 
Fig.  27.    The  "Beachmaster";  adult  cf  with  herd  of  cows.     Cumberland  Bay. 
Photo  by  J.  Innes  Wilson. 
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Article  III.— ON  A  NEW  SWELL-FISH  FROM  FLORIDA. 

By  John  Treadwell  Nichols. 

The  collections  of  the  American  Museum  of  Natural  History  contain  an 
undescribed  species  of  Spheroides,  which  was  thought  to  be  S.  maculatus 
when  it  was  collected  at  Cape  Sable,  Florida,  in  1910,  but  is,  in  reality,  quite 
different. 

Spheroides  harped  sp.  nov. 

The  type,  No.  2535,  American  Museum  of  Natural  History,  taken  at  Cape  Sable, 
Florida,  by  the  Fabbri  Tekla  Expedition,  February,  1910,  is  175  mm.  long  to  the  base 
of  the  caudal;  depth  4.0  in  this  measure;  head  2.8;  eye  4.0  in  head;  snout  1.9; 
interorbital  slightly  concave,  the  bone  at  its  narrowest  about  one  half  the  greatest 
diameter  of  the  eye.  A  rather  slender  fish  with  narrow,  pointed  head  and  large  eye. 
Dorsal  rather  high,  its  free  margin  truncate,  its  longest  ray  2.6  in  the  head.  Anal 
much  lower,  rounded,  its  longest  ray  3.3.  Pectoral  broad,  its  length  2.0.  Caudal 
square  or  slightly  rounded,  1.8.  Dorsal  8.  Anal  7.  Nasal  tubes  large,  their  length 
3.0  in  eye.  No  spines  anywhere,  the  back  and  sides  covered  with  minute,  obsolete, 
imbricate  scales,  the  lower  parts  peculiarly  and  minutely  grooved  and  wrinkled. 
A  well  marked  fold  along  the  imder  side  of  the  head.  The  color  of  the  alcoholic 
specimen  is  not  well  preserved,  but  shows  small,  pale,  roundish  specks  everywhere 
on  back  and  sides,  and  a  row  of  dark  blotches  along  the  division  between  dark  upper 
and  whitish  under  parts.  These  suggest  the  marks  of  maculalus  more  than  those  of 
spengleri.  There  is  a  more  pronounced  elongate  one  in  the  axil,  along  the  lower  base 
of  the  pectoral. 

Besides  the  type,  we  have  three  much  smaller  specimens  collected  at  the 
same  place  and  date.  No.  2589,  two  35  and  one  53  mm.  long.  These  have  an 
area  of  varying  size  on  the  anterior  part  of  the  back,  thickly  beset  with 
minute  prickles,  many  small,  roundish  black  spots  more  pronounced  than 
the  small  white  ones,  which  are  also  present  on  the  upper  parts,  a  row  of 
diffuse  dark  blotches  along  the  sides  more  suggestive  of  maculatns  than  of 
spengleri,  a  most  pronounced  one  at  the  posterior  base  of  the  pectoral.  One 
of  the  two  smaller  specimens  is  the  most  prickly,  and  differs  from  the  others 
in  having  the  under  parts  also  thickly  beset  with  prickles;  the  other  of  35 
mm.  length  is  the  smoothest  of  the  three. 

The  species  is  named  for  Mr.  Francis  Harper,  a  fellow-member  of  the 
Linnsean  Society  of  New  York,  who  first  called  the  writer's  attention  to  the 
differences  between  the  tj'pe  and  S.  maculatus. 

It  is  closest  to  S.  spengleri  and  S.  nephelus.  The  former  differs  notably 
from  it  in  color,  the  latter  in  spination.    Though  both  are  from  Florida,  the 
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ranges  of  nephelvs  and  harperi  may  be  separated  by  S.  testudineus,  a  species 
widely  distributed  southward,  and  abimdant  at  Miami.  A  review  of  the 
most  striking  characters  of  6  species  of  Spheraidea  from  Atlantic  North 
America,  now  on  the  writer's  table,  will  not  be  out  of  place  here. 

Spheroides  maculatus  (Bloch  &  Schneider),  represented  by  specimens 
from  Woods  Hole,  Mass.,  Long  Island,  N.  Y.,  and  Cape  Lookout,  N.  C, 
has  the  interorbital  of  medium  width,  the  narrowest  breadth  of  the  bone 
a  little  shorter  than  the  eye;  is  thickly  beset  with  small  prickles  above  and 
below;  and  has  a  row  of  mostly  vertically  elongate  dark  blotches  on  the  side. 
These  are  fainter  on  the  head,  and  there  is  usually  a  very  pronounced  one 
touching  or  hugging  the  axil  of  the  pectoral.  The  largest  specimen  exam- 
ined is  195  mm.  long  to  base  of  caudal. 

Spheroides  spengleri  (Bloch),  represented  by  specimens  from  Katama  Bay, 
Mass.,  Cape  Lookout,  N.  C.  and  Key  West,  Fla.,  has  a  narrower,  more 
pointed  head,  the  interorbital  bone  about  one-half  the  eye.  It  has  rather 
large,  embedded  prickles  below  and  is  usually  smooth  above.  A  regular 
row  of  strong,  roundish  dark  blotches  along  the  side,  well  marked  on  the 
head,  forms  a  diagnostic  color  character.  The  caudal  has  a  whitish  center 
and  blackish  base  and  end.  The  upp)er  parts  sometimes  bear  membranous 
flaps,  and  two  small  specimens  from  Porto  Rico  are  prickly  above.  The 
largest  specimen  examined  is  100  mm.  long  to  base  of  caudal. 

Spheroides  nephelus  (Goode  &  Bean).  Through  the  courtesy  of  the 
United  States  National  Museum  and  of  Mr.  Barton  A.  Bean,  of  that  institu- 
tion, I  am  enabled  to  compare  one  of  the  cotj^pes  of  this  species,  No.  31428, 
from  Indian  River,  Florida.  It  has  peculiar,  strong,  rather  wide-set, 
stellate  based  prickles  above,  and  well  developed,  rather  close-set  prickles 
below.  The  lateral  row  of  blotches  is  indistinct,  and  suggests  maculatus 
and  harperi,  being  quite  unlike  spengleri.  The  interorbital  bone  is  about 
one-half  the  eye.  The  specimen  is  150  mm.  long.  Mr.  Bean  has  kindly 
examined  the  other  specimens  mentioned  in  the  type  description  of  ncphelusy 
and  writes  that  the  narrowest  interorbital  measurement  is  contained  two 
to  two  and  one-half  times  in  the  longest  diameter  of  the  eye. 

Spheroides  iestudineus  (Linnseus),  represented  by  specimens  from  Miami, 
Fla.,  Livingston,  Guatemala,  and  Brazil,  has  the  back  dark,  the  color  broken 
up  by  a  coarse,  regular  network  of  white  lines,  with  concentric  tendencies. 
Sides  with  small,  scattered,  round  dark  spots  and  no  preeminent  series  of 
dark  blotches  bounding  the  white  under  parts.  Interorbital  broad,  the 
least  breadth  of  the  bone  equal  to,  or  greater  than,  the  eye.  In  small  speci- 
mens of  40  to  50  mm.,  the  interorbital  is  much  narrower,  the  spots  on  the 
sides  are  fewer  and  comparatively  larger,  the  lower  ones  more  regularly 
placed.     At  any  age  it  is  the  specie^  most  strikingly  distinct  of  those  men- 
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tioned  in  this  paper.  The  largest  specimen  examined  is  185  mm.  long  to 
base  of  caudal. 

The  most  striking  characters  of  Spheroides  harperi  are  the  pointed  head, 
narrow  interorbital,  and  absence  of  prickles  in  the  grown  specimen. 

Spheroides  marmoratus  (Ranzani).  Of  this  species  we  have  a  single 
specimen  140  mm.  long,  from  the  Gulf  of  Mexico,  collected  by  Capt.  Frank 
Seeley  of  the  Ward  Line.  It  has  a  raised  orbital  region,  very  narrow, 
decidedly  concave  interorbital,  the  breadth  of  the  bone  less  than  one-half 
the  long  diameter  of  the  eye;  long,  slightly  concave  snout;  very  small 
nasal  tubes,  their  height  less  than  one-fifth  the  diameter  of  the  eye,  an 
irregular  network  of  fine  pale  lines  separating  darker  spots  on  the  sides,  the 
diameter  of  mesh  about  equal  to  the  pupil.  Lateral  blotches  smaller  and 
less  distinct,  but  not  dissimilar  to  those  of  macvlatua,  A  patch  of  strong 
prickles  on  the  back  behind  the  eyes,  crowded  anteriorly,  becoming  more 
scattered  posteriorly,  about  reaching  dorsal.  Under  parts  smooth,  the 
spines  (if  present)  obsolete  and  deeply  imbedded.  A  sharp  fold  or  keel 
along  the  lower  angles  of  the  body  from  opposite  nasal  tubes  to  opposite 
dorsal. 
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Article  IV.— NOTES   ON  A   SMALL  COLLECTION  OF  FISHES 
FROM  PATAGONIA  AND  TIERRA  DEL  FUEGO. 

By  L.  Hussakof. 

The  fishes  of  the  extreme  southern  part  of  South  America  are  already 
well  known  in  outline,  thanks  to  the  many  antarctic  and  other  expeditions 
to  that  region;  but  much  still  remains  to  be  learned  regarding  the  distribu- 
tion, variation  and  ecology  of  most  of  the  forms,  some  of  which  are  repre- 
sented by  only  a  few  specimens  scattered  in  different  museums.  For  this 
reason  any  data  bearing  on  this  fauna  are  valuable,  and  should  be  put  on 
record.  It  was  w^ith  this  idea  in  mind  that  the  following  notes  were 
brought  together.  They  are  based  on  a  series  of  74  specimens,  representing 
14  species,  collected  by  Mr.  Barnum  Brown  of  the  American  Museum  of 
Natural  History,  in  Patagonia  and  Tierra  del  Fuego,  in  1899-1900.  As 
Mr.  Brown's  special  mission  was  to  collect  fossil  mammals,  fishes  and  other 
natural  history  specimens  were  gathered  only  incidentally,  as  opportunity 
offered,  so  that  the  collection  is  necessarily  small;  still  it  contains  a  number 
of  features  of  considerable  interest. 

The  specimens  are  all  either  from  the  Atlantic  side  of  Patagonia,  south 
of  the  Santa  Cruz  River  (Latitude  50®  S.),  or  from  Tierra  del  Fuego.  With 
the  exception  of  the  genus  Gcdaxias,  all  are  marine. 

1.    Myxine  australis  Jenyns. 

Two  specimens,  230  and  298  mm.  respectively;  north  of  the  mouth  of 
the  Rio  Coyle,  Patagonia. 

In  the  larger  specimen  the  distance  to  the  gill  oi>ening  is  contained  3.38 
times  in  the  length;  in  the  smaller,  3.48  times.  The  number  of  pores  in  the 
larger  specimen  is,  33+54+8-10  (8  on  the  left  side,  10  on  the  right). 

It  may  here  be  mentioned,  since  the  fact  is  sometimes  overlooked  by 
authors,  that  a  second  species  of  Myxine  is  known  from  this  region  —  3/. 
tridentiger  Garman,^  recorded  from  the  extreme  southern  part  of  South 
America. 

2.    SqualuB  fernandinus  Molina. 

A  single  specimen,  225  mm.  in  length;  25  miles  south  of  the  mouth  of 
the  Rio  Coyle,  Patagonia. 


Mem.  Mus.  Corapar.  Zool.  Harvard  College.  XXIV,  1899,  p.  345. 
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3.    tgg-CAM  of  an  Elumobranch  (Fig.  1). 

A  remaricable  shark  egg-case  is  represented  in  the  collection  (No.  5000, 
Am.  Mus.),  which  I  am  unable  definitely  to  identify.  A  similar  specimen, 
from  the  same  locality,  was  figured 
by  Vaillant  in  18dl  (Mission  Sci.  du 
Cap  Horn,  t.  VI,  Poissons,  pi.  i,  fig. 
1  F.),  who  considered  it  to  belong 
to  Scyllium.  But  it  is  obvious,  on 
comparison  with  a  ScyUium  egg  cap- 
sule, that  it  is  not  of  that  genus. 
In  the  Scyllium  capsule  the  upper 
margin  is  truncated  and  filaments 
emanate  from  the  angles,  whereas 
in  the  present  specimen  the  upper 
margin  is  rounded  and  without  fila- 
ments. There  are  preserved  the 
remains  of  the  delicate  fibrous  tis- 
sue by  which  the  capsule  was  at- 
tached to  the  ovarian  tube  of  the 
shark;  this  tissue  is  rolled  together 
into  a  band  on  each  side  and  the 
two  bands  are  intertwined.  (Fig. 
1).  Only  four  sharks  have  been 
recorded  from  this  region  —  two 
species  of  Acantkitu,  a  Ccnlroseyl- 
lium,  and  a  Scyllium;  and  the  pres- 
ent capsule  does  not  seem  to  belong 
to  any  of  these.  It  is  not  Scyllium, 
for  the  reasons  given  above;  it  can- 
not be  Aeanfhias,  since  this  genus  is 
ng,  I-    Ere-casfi  of  a  shark  of  imknown     viviparous;  and  it  is  in  all  proba- 
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liility  not  teiitroscyUmm,  since  this 
shark  belongs  in  the  same  family  with  Acantkiaa  and  is  very  probably  also 
viviparous.  It  would  thus  seem  that  the  present  egg-case  represents  a 
shark  not  j'et  recorded  from  this  locality. 

It  may  be  mentioned,  in  passing,  that  the  egg-case  from  the  Straits  of 
Magellan,  figured  by  Giinther  in  his  'Introduction  to  the  Study  of  Fishes' 
(p.  167),  and  considered  by  him  as  probably  belonging  to  Scyllium  chilcnse, 
is  correctly  referred  to  that  genus,  and  is  quite  distinct  from  the  present 
speci  men. 
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4.    Eg:g-caie  of  Raja  sp.  (Fig.  2). 

Four  egg-cases;  30  miles  south  of  the  Santa  Cruz  River,  Patagonia. 
No.  5001,  Am.  Mus. 

llieae  egg-cases  are  remarkable  for  their  extraordinarily  long  filaments, 
which  are  many  times  longer  than  in  any  Raja  egg-case  yet  known.    In 
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Raja  drcularis,  hitherto  regarded  as  the  extreme  in  respect  to  the  length  of 
the  upper  filaments,  these  are  only  2.5  times  as  long  as  the  body  of  the  egg- 
case;  but  in  the  present  species  they  are  as  much  as  15  times  the  length  of 
the  body  of  the  case.  The  filaments  are,  of  course,  knotted  into  a  dense 
mass,  so  that  it  is  almost  impossible  to  unravel  one  completely  and  measure 
it.  One  was  carefully  traced  for  a  length  of  809  mm.,  and  this  was  still 
considerably  short  of  the  entire  filament.  Since  the  body  of  the  capsule  is 
64-60  mm.  in  length,  the  filaments  are  thus  14  or  15  times  as  long.  The 
lower  filaments  are  about  as  in  other  species  of  Raja, 

5.    Clupea  fuegensis  Jenyns. 

Four  specimens,  124  to  167  mm.  in  total  length;  Ushuaia,  Tierra  del 
Fuego. 

According  to  a  note  by  Mr.  Brown,  the  Indians  go  out  in  boats  to  the 
kelp  and  catch  these  little  fishes  in  their  hands,  while  they  are  feeding. 

The  four  specimens  agree  with  Clupea  fuegensis  as  far  as  the  meager 
description  by  Jenyns  (Zool.  of  the  'Beagle,'  vol.  Ill,  Fishes,  p.  133),  who 
had  only  a  single  specimen,  allows  of  comparison.  The  number  of  rays  in 
the  dorsal  and  anal  agrees  with  his  description,  and  the  origin  of  the  ventrals 
is  underneath  the  origin  of  the  dorsal.  Clupea  arcuata  Jen^Tis,  seems  to  be 
merely  a  synonym  of  C,  fuegensis,  the  only  difference  between  the  two 
pointed  out  by  Jenyns,  being  the  somewhat  larger  anal  in  the  former,  wnth 
23  instead  of  19  rays.  Vaillant  has  given  an  excellent  figure  (Mission  Sci. 
du  Cap  Horn,  t.  VI,  Poissons,  p.  C.  16,  pi.  ii.  fig.  2)  of  this  species,  under 
the  name  of  C.  arcualOy  with  which  the  American  Museum  specimens  agree. 

The  following  diagnosis  may  be  found  useful: 

Head  slightly  over  4  in  length  to  base  of  caudal;  depth  somewhat  less 
than  head,  and  4|  in  length.  Eye,  equal  to  snout,  and  3J  in  head.  Dorsal 
18;  anal  19  or  20.  Origin  of  ventrals  under,  or  slightly  in  advance  of, 
origin  of  dorsal,  and  equidistant  from  tip  of  pectoral  and  origin  of  anal. 
Ventrals  extending  two-fifths  the  distance  from  their  origin  to  the  beginning 
of  anal.  Origin  of  anal  a  short  distance  behind  tip  of  dorsal  when  laid  back. 
Depth  of  peduncle,  a  little  less  than  3  in  depth  of  fish.  Scales,  about  50  in 
longitudinal  series;   13  in  transverse. 

6.    Notothenia  coriiceps  Richardson. 

Seventeen  specimens,  50  to  130  mm.  in  total  length;  12  from  25  miles 
south  of  the  Rio  Coyle,  Patagonia;  5  from  Ushuaia,  Tierra  del  Fuego. 

This  is  the  most  widely  distributed  species  of  the  Nototheniidae,  being 
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circumpolar  in  distribution.  It  has  been  recorded  from  both  coasts  of 
southern  Patagonia,  from  the  Strait  of  Magellan,  South  Georgia  Island, 
Kerguelen,  Chatham  Island,  New  Zealand,  Auckland  Island,  Victoria  Land, 
and  the  antarctic  seas  generally.  As  one  would  expect  with  so  widely 
ranging  a  form,  the  species  is  highly  variable,  and  shows  a  number  of  local 
phases  some  of  which  have  received  distinct  names. ^ 

The  largest  specimen  (130  mm.)  in  the  series  is  of  special  interest,  since 
it  throws  light  on  the  breeding  season  of  the  species.  It  was  collected  May 
25,  1899,  and  is  greatly  distended  with  eggs.  These  are  over  .5  mm.  in 
diameter,  but  from  their  long  immersion  in  formalin  and  alcohol,  cannot  be 
studied  in  detail.     No.  5003,  Amer.  Mus. 

Color. —  The  young  (in  alcohol)  are  light  brown  above,  traversed  by  six 
more  or  less  regular,  dark  brown  bands,  the  first  on  the  nape,  the  last  at  the 
base  of  the  caudal;  under  side  pale.  The  hinder  portion  of  the  spinous 
dorsal  is  blackish;  the  soft  dorsal  grayish,  with  narrow  darkish  bands  run- 
ning obliquely  upward  and  backward.  The  caudal  has  four  or  five  darkish 
bands  similar  to  those  on  the  soft  dorsal,  and  the  anal  a  few  dark  spots. 
In  the  adult,  the  head  and  back  are  darker  than  in  the  yoimg,  and  the  bands 
are  more  or  less  obsolete;  the  fins,  however,  retain  a  good  deal  of  their 
darkish  mottling. 

The  variation  in  the  number  of  fin  rays,  and  in  one  or  two  other  details, 
was  found  to  be  as  follows: 

Dorsal  V-VI,  29-34;  anal  27-33,  28  or  29  predominating.  Interorbital 
width  4j  to  6  in  length  of  head,  5^  to  5j  predominating.  Head  3^  in  length 
to  base  of  caudal.     Width  of  head  ij  in  its  length. 

7.    Notothenia  macrocephala  Gunther. 

Two  specimens,  128  and  152  mm.  to  base  of  caudal;  one  from  Ushuaia, 
Tierra  del  Fuego,  the  other  without  record,  but  probably  from  the  same 
locality. 

Dorsal  IV-V,  30-31 ;  anal  24-25.  Interorbital  width  about  2^  in  length 
of  head ;  scales  in  lateral  line,  about  62. 

8.    Notothenia  tessellata  Richardson. 

A  single  specimen,  140  mm.  in  total  length;  Ushuaia,  Tierra  del  Fuego. 

This  specimen  agrees  in  general  appearance  with  those  of  iV.  canina 

mentioned  below,  except  that  the  teeth  are  not  so  large  and  there  are  more 


*  See  synonjnmy  by  Boulenger  In,  "  Report  on  the  collections  of  natural  history  made  in 
t  he  antarctic  regions  during  the  voyage  of  the  '  Southern  Cross.'  "    London.  1902.    8**.   p.  183. 
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scales  in  the  longitudinal  series  —  about  85  as  against  71-79.  Head  3 J  in 
length  to  base  of  caudal.  Interorbital  width  5  in  head.  Dorsal  VI,  34; 
anal  32. 

9.  Notothenia  canina  SmiM. 

Two  specimens,  71  and  171  mm.  in  total  length;  25  miles  south  of  the 
Rio  Coyle,  Patagonia,  and  Ushuaia,  Tierra  del  Fuego. 

The  larger  specimen  has  very  conspicuous  canine  teeth;  the  principal 
character,  as  pointed  out  by  Boulenger  *  distinguishing  this  species  from  N. 
tesseUata.  In  this  specimen  the  head  is  contained  3^  times  in  the  length  to 
base  of  caudal,  and  the  depth  a  little  over  5.  Interorbital  width  5  in  length 
of  head.  Lower  jaw  projecting  considerably  beyond  the  upper.  Dorsal 
VI,  34;  anal  31.  Ventrals  three-fifths  length  of  head,  and  five-sixths 
length  of  pectoral.  Scales  in  longitudinal  series,  79  in  the  larger  specimen, 
71  in  the  smaller. 

Both  specimens  are  much  faded  in  color  (in  alcohol),  but  the  fish  appar- 
ently had  dark  bands  on  the  body.  The  hinder  half  of  the  spinous  dorsal 
is  blackish,  and  the  end  of  the  caudal  was  apparently  also  this  color. 

10.  Harpagifer  bispinus  (Forster). 

Twenty  specimens,  47  to  74  mm.  in  total  length;  17  from  Ushuaia, 
Tierra  del  Fuego,  3  from  north  of  the  Rio  Coyle,  Patagonia.  The  latter 
were  collected  under  rocks  at  low  tide  and  are  of  a  much  paler  color,  al- 
though with  the  same  bands  and  mottlings  on  the  body  and  fins  as  the  others. 
They  also  have  one  ray  more  in  the  spinous  dorsal  —  that  is,  4  instead  of 
the  usual  3  —  but  othen\  ise  are  quite  similar  to  those  from  Ushuaia. 

This  interesting  little  fish  is  common  throughout  this  region.  It  is  a 
shore-fish,  occurring  in  tide  pools,  under  rocks  and  in  the  kelp  in  shallow 
water.  It  was  once  taken  at  a  depth  of  50  to  75  fathoms  —  by  the  '  Challen- 
ger* —  but  it  had  probably  been  carried  out  with  kelp,  and  does  not  ordi- 
narily live  at  such  a  depth. 

One  of  the  largest  specimens  (61  mm.  to  base  of  caudal)  is  greatly 
distended  with  eggs  (collected  March  30,  1900,  Tierra  del  Fuego).  These 
are  remarkably  large  for  a  species  of  such  small  size,  measuring  about  1.5 
mm.  in  diameter.     No.  5011,  Am.  Mus. 

The  fin  formula  of  the  species  is  somewhat  variable:  dorsal  III-IV, 
22-25;  anal  17-20.  Head  contained  2|  to  3  times  in  length  to  base  of 
caudal. 

1  Loc.  cit.,  p.  183. 
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11.    Lycodes  latitans  (Jenyns). 

Five  specimens,  115  to  283  mm.  in  length;  near  mouth  of  the  Rio 
Coyle,  Patagonia.  Collected  from  under  rocks  at  low  tide.  One  of  the 
smaller  specimens  had  its  mouth  filled  ¥dth  fragments  of  kelp  on  which  it 
had  been  feeding. 

As  has  been  pointed  out  by  previous  writers/  there  is  great  variation  in 
the  LycodidflB,  which  makes  the  separation  of  species  difficult.  In  the 
present  species  variation  is  shown  among  the  specimens  in  hand,  as  well  as 
on  comparison  of  these  with  the  descriptions  given  by  authors.  For 
instance,  the  largest  specimen  (283  mm.)  has  a  smaller  eye  and  a  somewhat 
longer  head  than  the  specimen  described  by  Giinther  in  his  catalogue  of  the 
fishes  in  the  British  Museum  (Vol.  IV,  p.  321).  The  species  reaches  a  length 
of  at  least  360  mm.,  as  shown  by  a  specimen  of  this  size  recorded  by  Vaillant 
(Mission  Sci.  du  Cap  Horn,  t.  VI,  p.  C.  21). 

Color. —  The  young  of  this  species  are  more  or  less  barred  with  whitish 
(in  alcohol);  the  smallest  specimen  in  hand  has  a  pale  band  on  the  occiput, 
and  another  on  the  back  and  the  dorsal  fin  at  a  point  opposite  the  end  of  the 
pectoral;  also  obscure  indications  of  one  or  two  other  bands  on  the  hinder 
half  of  the  fish.  The  white  horizontal  bar  under  the  eye,  and  the  pale  spot 
on  the  lower  half  of  the  opercle,  are  also  rather  more  distinct  than  in  the 
adult.  In  the  next  larger  specimen,  126  mm.,  the  bar  under  the  eye  is  re- 
duced to  a  small  spot,  and  all  the  bands  have  disappeared,  so  that  the  fish 
has  the  uniform  coloration  of  the  adult:  dark  brown  above,  paling  slightly 
downward  6n  the  sides,  and  the  lower  jaw,  lower  half  of  the  opjerculum  and 
the  gular  region  whitish. 

In  the  283  mm.  specimen  the  head  is  contained  5  times  and  the  depth 
9f ,  in  the  total  length.  Pectoral  If  in  distance  from  its  tip  to  origin  of  the 
anal  fin.  Distance  from  tip  of  snout  to  origin  of  anal  somewhat  less  than 
one-half  the  entire  length  of  the  fish. 

12.    Platea  insignis  Steindachner. 

Zool.  Jahrb.  Suppl.-Bd.  IV,  1898,  p.  323,  pi.  xx,  figs.  12-12b. 

A  single  specimen,  358  mm.  in  length;  taken  near  a  wreck,  Policarpo 
Bay,  Tierra  del  Fuego.     No.  5015,  Am.  Mus. 

This  is  the  second  specimen  of  this  genus  to  be  put  on  record.  It  differs 
from  Steindachner's  specimen  (according  to  his  description),  in  being  some- 


»  For  instance,  F.  A.  Smitt  "On  the  genus  Lycodes."     Ann.  Mag.  Nat.  Hist.,  7  ser..  V, 
1900,  pp.  56-58. 
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what  deeper  (depth  about  11^  instead  of  14J  in  the  length);  in  having  a 
smaller  eye,  the  interorbital  space  being  a  little  wider  than  in  his  specimen, 
and  in  one  or  two  other  details.  But  the  general  correspondence,  including 
that  of  the  details  of  color,  is  extremely  close.  There  is  only  a  little  more 
mottling  on  the  front  part  of  the  anal  fin  in  this  specimen  than  in  the  type. 

Measurements  of  a  Specimen  of  Platea  insignis. 


Totallength 

Tip  of  snout  to  origin  of  anal 

Origin  of  anal  to  posterior  extremity  of  fish 

Head 

Depth 

Eye 

Interorbital  space 

Snout 

Greatest  breadth  of  head 

Pectoral  (measured  from  its  lower  attach- 
ment   

Ventral 


wtn. 

Remarks 

358 

114 

.32  of  the  length 
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(t    tt 

(• 

52 

Contained 

6.9  in  the  length 

31 

u 

11.6  "    " 

6 

t. 

8.66  "    "   head 

12 

(< 

4.33  "    ''      *• 

17 

1 1 

o           (t     a        tt 

41 

• 

37 

•  ( 

1.4  ''    "      " 

10 

t( 

5.2   "    "      " 

13.    Maynea  patagonica  Cunningham. 

A  single  specimen,  142  mm.  in  length.  South  of  Latitude  50°  S;  exact 
locality  not  recorded. 

This  is  a  rare  species,  only  seven  or  eight  specimens  having  been  pre- 
viously recorded.  As  pointed  out  by  Giinther  (Proc.  Zool.  Soc.  London, 
1881,  p.  20),  Maynea  resembles  Gymnelis  in  the  young  being  banded  whilst 
the  adults  are  of  a  dull,  uniform  color.  Our  specimen  agrees  in  coloration 
with  the  one  figured  by  Giinther,  which  it  exceeds  by  about  2  inches.  It 
has  a  browai  ground  color  (in  alcohol),  somewhat  darker  on  top  of  the  head, 
and  is  traversed  by  13  pale  bands  which  cross  the  body  and  the  dorsal  and 
anal  fins;  first  band  on  occiput,  second  crossing  dorsal  fin;  the  fifth  crossing 
both  the  dorsal  and  anal.  The  pale  areas  are  less  than  half  the  width  of  the 
intervening  colored  bands.  The  jaws  and  the  region  underneath  the  eye, 
to  within  a  short  distance  of  the  gill  opening,  pale  with  slight  mottling; 
gular  region  and  ventral  side  of  the  body,  to  within  a  short  distance  back  of 
the  pectorals,  also  pale;  pectoral  fins  darkish  except  along  the  margins, 
which  are  pale;   tip  of  tail  whitish.^ 

»  The  specimen  is  covered  with  an  opaque  precipitate  of  siime.  but  none  the  less  the  color- 
ation can  be  clearly  made  out. 
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It  may  be  mentioned  that  in  lacking  ventral  fins,  Maynea  is  more  closely 
allied  to  Gymnelis  than  to  Lycodes, 

Head  1\  in  total  length;   depth  12 J.    Eye  equal  to  interorbital  width 

and  about  If  times  in  snout.    Upper  jaw  slightly  projecting  beyond  lower. 

Origin  of  dorsal  above  posterior  extremity  of  opercular  membrane;  origin 

of  anal  under  beginning  of  second  fourth  of  the  dorsal. 

y 

14.     Galazias  maculatus  {Jenyns). 

Thirteen  specimens,  45  to  81  nun.  in  total  length.  From  fresh  water, 
Thetis  Bay,  Tierra  del  Fuego,  March  6-7,  1900. 

A  careful  study  of  these  13  fishes  raises  the  question  whether  G.  maculatus 
and  G.  attenuatv^  are  really  distinct  species.  According  to  Regan's  revision 
of  the  Galaxiidae  (Proc.  Zool.  Soc.  London,  1905,  pp.  363-384,  pis.  x-xiii),  a 
trenchant  difference  between  these  two  species  consists  in  the  position  of 
the  ventral  fins:  in  maculatus  their  origin  is  nearer  the  base  of  the  caudal 
than  the  tip  of  the  snout;  in  attenuatus  it  is  either  nearer  the  tip  of  the 
snout  than  the  base  of  the  caudal,  or  else  equidistant  from  these  two  points. 
Now  in  the  present  lot  of  13  specimens,  which  seem  by  coloration  and  gen- 
eral proportions  undoubtedly  of  one  species,  one  finds  all  three  positions  of 
the  ventral  fins,  and  among  those  which  have  the  maculatus  fin  position 
clearest  expressed,  one  finds  a  strong  agreement  in  other  characters  with 
G.  attenuatuSf  and  vice  versa;  so  that  one  is  uncertain,  in  the  case  of  several 
of  the  specimens,  whether  to  refer  them  to  the  one  or  the  other  species. 
For  instance,  the  largest  sp)ecimen  in  the  lot,  81  mm.  in  total  length,  agrees 
closely  with  the  diagnosis  of  G.  maciUaius;  and  yet  the  snout  —  to  mention 
only  one  character  of  several  that  might  be  given  —  is  not  less  than  the  eye, 
as  it  should  be  in  this  species,  but  Ij  times  the  eye,  as  in  G.  attenuatus* 
The  conclusion  from  a  series  of  such  comparisons,  involving  various  char- 
acters, is,  that  the  forms  distinguished  as  G.  maculatus  and  G,  attenuatus 
are  really  varieties  of  one  species. 

It  may  be  urged  that  this  view  is  based  on  si>ecimens  that  are  immature, 
the  largest  being  only  81  mm.  in  total  length,  which  is  considerably  less  than 
the  adult  of  this  species;  that  while  the  young  of  G.  maculatus  and  G. 
attenuatus  may  overlap  in  certain  characters,  the  adults  are  really  distinct 
and  constitute  tw'o  good  species.  This  is  of  course  an  important  objection, 
and  must  be  given  full  weight  in  a  re-study  of  the  two  forms.  But  unless  it 
can  be  shown  that  full-grown  specimens  of  G.  maculatus  and  G.  attenuatus  are 
more  definitely  separated  from  each  other  than  the  younger  specimens  in 
hand  are,  the  two  forms  will  have  to  be  merged  under  one  name,  Galaxias 
Tnaculatus, 
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Color  (in  alcohol). —  Head  and  median  line  of  back  darkish;  sides  with 
a  pale  orange  ground  co!or  over  which  are  diffused  innumerable  purplish 
dots  arranged  in  patterns,  making  the  fish  appear  at  a  little  distance  as  if 
purplish,  with  pale  marbling.  In  the  younger  specimen  (60  mm.  in  total 
length)  the  back  is  not  quite  so  dark,  and  the  dots  on  the  sides  are  distrib- 
uted evenly,  so  that  the  specimen  appears  at  a  little  distance  of  a  uniform 
purplish  color,  which  gradually  pales  downward. 


Bibliographical  Note. 

A  detailed  analytical  bibliography  of  the  fishes  known  from  the  Strait 
of  Magellan  and  neighboring  waters  was  given  by  Louis  DoUo  on  pages  67- 
78  of  the  "R^sultats  du  voyage  du  S.  Y.  'Belgica.'"  Expedition  antarctic 
Beige.    Anvers,  1904.    Poissons.     1-239  p.,  i-xii  pis.    4°. 

To  this  need  only  be  added  the  following  important  references : 

Boulenger,  G.  A. 

1902.    Report  on  the  collections  of  natural  history  made  in  the  antarctic  regions 

during    the    voyage    of    the    'Southern    Cross.*    London.    Pisces.    Pp. 

174-189,  pis.  xi-xviii.    8®.     [Contains  a  83mopsis  of  the  family  Nototheni- 

idse.] 
1907.    National  antarctic  expedition  1901-1904.    Natural  History.    Vol.  XL 

Zoology.    Chap.  iv.    Fishes.    5  pp.,  2  pis. 
LOnnberg  Einar. 

1905.     The  fishes  of  the  Swedish  south  polar  expedition.    Wissens.  Ergeb.  d. 

Schwedischen  Siidpolar-expedition  1901-1903,  V,  Lieferung  6,  pp.  l-69» 

pis.  i-v. 


59.7,o6P 

Article   V.^ON   TWO   AMBICOLORATE   SPECIMENS   OF   THE 

SUMMER  FLOUNDER,  PARALICHTHYS  DENTATUS,  WITH 

AN  EXPLANATION  OF  AMBICOLORATION. 

By  L.  Hussakof. 

Among  various  species  of  flatfishes  having  a  white  under  side,  there  is 
occasionally  found  a  specimen  with  this  side  partly  or  completely  colored 
like  the  upper.  Such  specimens  are  known  as  anihicoloraie  —  a  term  intro- 
duced by  J.  T.  Cunningham  in  1893  [5].  They  have  attracted  considerable 
attention  because  of  their  bearing  on  the  theories  of  coloration  in  fishes, 
and  quite  a  literature  has  grown  up  about  them,  particularly  in  Europe. 
In  America  ambicolorate  flatfishes  have  been  but  little  studied;  I  have 
found  only  a  single  reference  to  such  a  specimen.  This  was  an  example  of 
the  southern  flounder,  Paralkhthys  lethostigmus,  having  both  upper  and 
under  sides  "equally  dark  colored,"  which  was  briefly  described  by  Storer 
in  1861  [8].  Recently  two  ambicolorate  specimens  of  the  summer  flounder, 
Paralichthys  dentatus,  have  come  into  my  hands  in  a  collection  of  fishes  from 
the  coast  of  North  Carolina,  presented  to  the  American  Museum  by  Mr. 
Russell  J.  Coles,  of  Danville,  Va. ;  and  the  following  notes  are  based  upon 
them. 

The  two  specimens  (Nos.  5067  and  3735,  Am.  Mus.),  are  respectively 
283  and  451  mm.  in  total  length,  including  caudal.  They  were  taken  in 
seines  with  other  fishes,  off  Cape  Lookout,  North  Carolina,  one  in  July, 
the  other  in  September,  1912.  They  present  none  of  the  morphological 
abnormalities  sometimes  found  in  ambicolorate  flatfishes;  the  migration  of 
the  eye  from  the  blind  side  is  complete,  the  anterior  termination  of  the 
dorsal  fin  is  not  formed  into  a  fleshy  protuberance  arched  forward  over  the 
eye,  and  there  are  no  spines  or  tubercles  on  the  under  side.  The  coloration 
of  the  eyed  side  is  normal,  except  that  the  dark  spots  characteristic  of  the 
species  are  rather  faded,  especially  in  the  larger  specimen.  But  as  this 
condition  is  frequently  found  in  normal  specimens,  it  has  no  bearing  on  the 
ambicoloration. 

The  pigmentation  of  the  under  sides  of  the  two  specimens  is  well  repre- 
sented in  Figures  1  and  2,  and  no  detailed  description  of  it  is  necessary. 
It  need  only  be  mentioned  that  the  dark  areas  are  not  abruptly  demarcated 
from  the  pale  ones,  but  blend  gently  into  them  along  a  broken  line. 

I  have  carefully  compared  the  two  specimens  with  a  normally  colored 
one  for  any  differences  in  proportions  and  other  regards,  but  have  found 
none.     As  shown  in  the  following  table,  the  head  and  the  depth  bear  about 
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the  same  proportions  to  the  length,  allowuig  for  variatioQ  due  to  difference 
in  size,  as  in  the  normal  specimen;  and  the  pectoral  of  the  blind  side  in  both 
instances  is  about  one-fifth  shorter  than  that  of  the  eyed  side. 


Comparison  of  AmbieiAorate  and  Normal  Specimem  of  Paralichlkys 


Total  length  (to  end  of  caudal) 

Pectoral  of  eyed  side 

"  blind  "  

Ventral  of  eyed  side 

"        "blind   "   

Head  in  total  length 

Depth  in    "         " 

Pectoral  of  blind  side  contained  in  pectoral  of 
eyed  eide 


„,. 

Normftl 

Fig.  2) 

i3mm. 

394    mm. 

35    " 

40      " 

27    " 

32.5" 

22    " 

25     " 

21     " 

25     " 

9  times 

4-6  time* 

9     " 

2.8    " 

29  " 

1,23  " 

Under  Elde  or  an  Bni1>itx>lorat«  apet^Jmeii  of  ParalitlitKii>  denlatui,  451  n 


Theoretical  Co Nai derations. 


A  mbi  CO  I  oration  has  already  been  recorded  in  four  genera,  and,  if  i 
include  the  present  specimens,  in  nine  species  of  flatfishes,  namely: 

1.  PItnirofiedcs  flesits  6.     Rhombus  lavis 

2.  "  ifalicits  7.  "        maarimia 

3.  "  Umanda  8.     Paraliehlhya  Idhostigmva 

4.  "  ]>lalr.tsa  ft.  "  denMu3 

5.  fiolea  vulgaris 
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It  is  thus  seen  to  be  a  widely  diatributed  abnormality,  and  will  probably 
be  found  in  still  other  species,  in  fact  in  most,  if  not  all,  flatfishes  with  a 
normally  pale  under  side,  and  which  live  in  relatively  shallow  water. 

^liat  is  the  cause  of  ambicoloration  in  flatfishes? 

Some  of  the  earlier  writers  on  fishes  (Daubcnton,  fionnaterre,  Lac^pMe) 
regarded  ambicoloration  as  a  specific  character.  Later,  it  was  recog- 
nized that  it  could  not  be  a  specific  character  since  it  occurred  in  different 
flatfishes  which,  except  for  this  abnormality,  agreed  entirely  with  well- 
recognized  species.  The  phenomenon,  however,  was  not  easy  to  explain. 
Five  or  six  different  theories  have  been  put  forward  to  account  for  it. 
Among  these  are:  reversion  to  the  ancestral,  bilaterally  symmetrical  condi- 
tion; honuBoaii,  or  a  mutation  in  the  direction  of  secondary  bilateral  sym- 
metry; direct  illumination  of  the  under  side  of  the  adult  fish;  the  swimming 
of  the  embryo  in  the  normal  fish  position  for  a  longer  period  than  usual,  and 
its  consequent  longer  exposure  to  light  while  in  this  position;  germinal  fac- 
tors; some  interference  with  the  mechanism  of  embryonic  transformation. 
Most  of  these  views  have  been  discussed  by  Bateson  [1;  1894],  and  more 
recently  by  Gemmill  (7;  1912),  so  that  it  is  unnecessary  to  review  them  again. 


n  amblcoloraUt  apedracn  of  Paralickihyt  dtnlatat.  283  mm,  tn 

To  the  writer  it  seems  needless  to  search  for  an  obscure  cause  of  the  ab- 
normality; we  have  a  satisfactory  explanation  of  it  in  the  two  series  of 
experiments  by  Cunningham  |4j,  as  was  indeed  indicated  by  this  writer 
himself.  These  observations  are,  first,  that  on  the  action  of  light  on  the 
under  side  of  flatfishes  [3);  secondl,\',  that  on  flatfishes  that  had  been  living 
for  a  considerable  time  on  a  slaty  bottom  [4).  Neither  of  these  observa- 
tions by  itself  will  suffice  to  explain  the  abnormality,  but  the  two  together 
afford  as  satisfactory  an  explanation  of  it  as  seems  possible. 

From  Cunningham's  classic  experiments  on  the  action  of  light  on  flat- 
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fishes  [3,  5]  it  is  known  that  the  white  under  side  of  these  fishes  when  ex- 
posed to  light,  becomes  more  or  less  pigmented  like  the  upper,  the  intensity 
and  extent  of  the  pigmentation  depending,  (1)  on  the  age  of  the  fish,  the 
action  being  the  more  intense  the  younger  the  specimen,  and,  (2)  on  the 
duration  of  the  exposure.  At  a  first  glance  these  experiments  might  seem 
to  offer  a  key  for  the  solution  of  the  problem  of  ambicoloration.  It  might 
be  thought  that  the  swimming  of  ambicolorate  flatfishes  is  abnormal;  they 
bend  or  twist  in  some  such  way  that  part  of  the  pale  under  side  is  exposed 
to  light,  and  so  gradually  becomes  pigmented.  It  was  an  explanation  simi- 
lar to  this,  in  fact,  that  was  offered  by  Giard  [6]. 

But  are  the  movements  of  ambicolorate  flatfishes  in  any  way  abnormal? 
In  two  instances  on  record  specimens  have  been  kept  in  aquaria  under 
observation  for  months, —  by  Cunningham  in  1894  (plaice),  and  by  Cu^not 
in  1905  (sole)  —  and  absolutely  nothing  abnormal  was  noticed  in  their 
movements.  There  is  thus  evidence  that  the  coloration  of  the  under  side 
is  not  due  to  its  direct  exposure  to  light. 

Moreover,  on  the  view  of  direct  exposure,  how  can  we  account  for  the 
peculiar  distribution  of  the  pigmented  areas?  Why,  for  instance,  should 
there  be  in  the  specimen  shown  in  Figure  2,  a  pale  band  along  the  arched 
portion  of  the  lateral  line  if,  as  we  must  believe  from  the  darkened 
area  around  it,  this  entire  region  of  the  fish  had  been  exposed  to  light? 
There  is  frequently  in  ambicolorate  specimens  a  narrow,  dark  band  on  the 
middle  portion  of  the  lateral  line,  while  either  side  of  it  is  pale.  How  can 
we  account  for  this  dark  band  if  this  entire  region  of  the  fish,  judged  by  the 
pale  area  around  it,  had  not  been  exposed  to  light?  It  is  thus  seen  that 
there  are  strong  reasons  against  the  view  that  ambicoloration  is  caused  by 
direct  exposure  to  light,  due  to  abnormal  movements  of  the  fish. 

But  the  phenomenon  finds  a  ready  explanation  in  the  light  of  a  second 
observation  made  by  Cunningham  [4].  He  found,  quite  unexpectedly,  in 
the  case  of  five  flatfishes  —  two  flounders,  two  plaice,  and  a  sole  —  which 
had  lived  in  a  tank  with  a  slate  bottom  for  a  year  and  a  half,  that  the  two 
flounders  and  the  two  plaice  showed  a  striking  ambicoloration,  and  the  sole 
too  was  colored  on  the  under  side  to  some  extent.  The  only  light  that  had 
reached  these  specimens  was  from  the  front  of  the  tank,  the  bottom  and 
sides  being  of  slate;  and  they  had  behaved  normally,  neither  twisting  nor 
turning  so  that  light  might  strike  them  from  above.  On  taking  one  of  these 
specimens  out  of  the  tank  and  placing  it  on  a  slab  of  slate,  Cunningham 
found  that  the  fish  did  not  leave  a  solid  imprint  of  its  under  side,  but  that 
there  were  areas  at  which  it  was  not  in  contact  with  the  slate  and  so  left 
no  imprint.  And  the  imprint  of  the  entire  fish,  curiously,  was  an  exact 
negative  of  an  ambicolorate  specimen.     Cunningham  then  concluded  that 


1914.1  Husaakof,  Paralichihys  dentatua,  99 

the  effect  must  be  due  to  the  light  entering  horizontally  or  obliquely^  and 
reaching  areas  which  were  not  in  contact  with  the  bottom  and  in  course  of 
time  pigmenting  them.  To  test  this  view,  he  placed  a  flounder  on  a  sheet 
of  photographic  paper  in  a  dark  room,  the  specimen  resting  just  as  it  had 
done  on  the  slate  bottom,  and  exposed  it  for  a  few  seconds  to  light  striking 
the  fish  more  or  less  horizontally.  The  photograph  thus  made  was  an  exact 
picture  of  an  ambicolorate  specimen,  even  to  the  narrow  band  of  color  along 
the  lateral  line  of  the  fish,  the  light  apparently  being  reflected  and  reaching 
this  area.    This  experiment  afforded  a  striking  confirmation  of  this  view. 

In  the  light  of  this  experiment  we  may  conclude  that  in  nature  ambi- 
coloration  is  produced  whenever  a  fish  lives  on  a  hard  instead  of  a  sandy 
bottom,  so  that  it  cannot  bury  itself  completely  with  the  under  side. 
Light  falling  through  the  shallow  water  strikes  the  flounder  horizontally  or 
obliquely,  and  penetrates  to  the  areas  not  in  contact  with  the  bottom  and 
gradually  colors  them.  If  at  successive  periods  different  parts  of  the 
under  side  of  the  fish  come  to  be  in  contact  with  the  bottom,  these  different 
areas  become  pigmented,  and  in  the  course  of  time  the  entire  under  side 
may  resemble  the  upper,  producing  a  perfect  so-called  "double"  flatfish. 
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Article  VI.— TERTIARY  MOLLUSCA  FROM  NEW  ME^Hgp  AND 

WYOMING.  ■  -       . 

By  T.  D.  a.  Cockbbell.  -  -''.-"■ 

Plates  VIII -X. 

The  collections  obtained  by  the  staff  of  the  American  Museum  in  1912 
have  added  to  our  knowledge  of  Western  Tertiary  MoUusca  in  several  ways; 
while  certain  old  specimens  have  been  brought  to  light,  and  found  to  include 
two  new  Helicoid  forms,  one  of  gigantic  size.  The  present  paper  offers 
descriptions  of  seven  species  which  seem  certainly  to  be  new,  and  places  a 
sixth  in  what  appears  to  be  its  correct  genus.  With  the  exception  of  the 
great  Hdix  hesperarche,  which  seems  to  be  allied  to  West  Indian  forms,  the 
new  species  are  related,  in  some  cases  apparently  closely,  to  the  present 
fauna  of  the  United  States. 

The  question  may  be  raised,  how  far  we  are  justified  in  our  generic 
determinations  of  fossil  land  shells.  Frequently  the  characters  of  the  shell 
seem  quite  convincing,  but  it  must  be  admitted  that  absolute  certainty  b 
difficult  to  attain  without  the  soft  parts.  The  genus  AshmuneUa,  so  well 
developed  in  Arizona  and  New  Mexico,  has  a  shell  like  that  of  Polygyra, 
while  the  soft  anatomy  tells  quite  another  story.  Had  AshmuneUa  become 
extinct,  the  species  if  found  in  the  Tertiary  strata  would  certainly  have  been 
referred  to  Polygyra,  and  it  probably  would  have  occurred  to  nobody  to 
doubt  the  reference.  While  writing  this  paper,  I  have  received  from  Lt.- 
Col.  Godwin-Austin  a  paper  on  South  African  Zonitid  snails,  in  which  he 
points  out  that  the  South  African  species  formerly  referred  to  Helicarion, 
prove  on  examination  of  the  soft  parts  to  belong  to  a  distinct  (endemic) 
subfamily,  with  several  well-defined  genera.  Facts  of  this  sort  point  to  the 
great  antiquity  of  snail-faunae,  and  while  in  one  sense  tending  to  cast  doubt 
on  our  generic  references  of  fossils,  in  another  may  be  said  to  support  them, — 
that  is,  to  support  the  opinion  that  when  fossil  snails  appear  to  be  related 
to  living  genera  of  the  same  general  region,  they  are  actually  (perhaps  with 
some  exceptions)  so  related. 

ENDODONTIDiE. 

Pyramidula  ralBtonenBis  n.  sp. 

Diameter  max.  7,  min.  6;  alt.  4)  mm.;  whorls  5},  rounded,  sutures  deep;  apical 
whorl  and  a  half  smooth,  without  sculpture;  remaining  whorls  with  very  strong, 
regular,  oblique  riblets,  about  6  to  a  mm.  a  short  distance  from  the  aperture,  11  or  12 
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to  a  mm.  cm  tl^e*third  whorl;  no  sign  of  any  depressed  line  above  the  suture;  umbili- 
cus widely  pppen,  about  1^  mm.  diameter,  but  exposing  very  little  of  the  penultimate 
whorr>.the  beginning  of  the  last  whorl  shows  a  slight  obtuse  peripheral  angulation, 
whii^h  i^  ^oon  lost.  There  was  evidently  no  distinct  keel,  even  in  the  young. 
"•.•'Jlalston  Beds;  top  of  red-beds.  Three  miles  southeast  of  mouth  of  Pat  O'Hara 
*G^k,  Wyoming  (W.  S.,  Sept.  22,  1912).    One  specimen. 

A  very  pretty  little  species,  with  all  the  characters  of  a  Pyramidvla 
(subg.  Discus  Fitz.)>  and  so  far  as  anything  shows,  closely  related  to  our 
modem  forms.  The  very  characteristic  ribbing,  the  rounded  whorls, 
the  form  of  the  umbilicus,  &c.  all  agree;  but  it  seems  to  me  that  the  apical 
(embryonic)  whorl  is  distinctly  smaller  than  in  the  modem  shells.  Among 
the  western  fossils,  "  Hycdina"  nebrascensis  M. &.  H.  has  a  slight  resemblance 
to  our  shell,  but  has  fewer  whorls,  with  the  last  whorl  much  deeper,  and  more 
expanded  at  the  aperture.  Pyramidvla  ralstonensis  was  found  with  a 
great  quantity  of  Goniobasis  carteri  Conrad,  and  smaller  numbers  of  a 
Vivipara  which  I  cannot  at  present  separate  from  V,  toyomingensis  Meek, 
although  they  are  small  for  that  species.^  With  these  were  also  found  two 
species  of  rather  large  helicoid  shells;  one,  so  far  as  its  poor  condition  per- 
mits us  to  judge,  appears  to  be  Oreohelix  megarche;  the  other,  with  broadly 
rounded  whorls,  is  strongly  suggestive  of  Helix  nacimientensis,  or  of  the 
Asiatic  genus  Macrochlamys,  but  better  specimens  are  much  to  be  desired. 

UROCOPTIDiE. 

Holospira  granger!  n.  sp. 

Length  of  incomplete  shell  about  10  mm.;  width  in  middle  4  mm.;  ten  whorls 
visible,  first  four  together  2.5  mm.  of  the  length  of  shell;  first  six,  4  mm.,  first  eight 
nearly  7  mm.;  apex  obtuse;  whorls  not  very  convex;  sculpture  consisting  of  coarse 
strong  ribs,  6  to  1  ram.  on  eight  whorls;  base  of  shell  unknown. 

Torrejon  Formation,  East  Fork  of  Torre j on  Arroyo,  New  Mexico,  July- August, 
1912  (Granger  and  Stein.) 

I  am  really  at  a  loss  to  know  how  to  separate  this  from  Hohspira 
ferrissi  Pilsbry,  living  today  in  Arizona!  Were  the  shells  perfect,  no 
doubt  differences  would  be  found,  but  certainly  there  appears  to  be  the 
closest  resemblance.  This  is  the  species  figured  by  White  in  Bull.  34,  U.  S. 
Geol.  Survey,  pi.  v,  f.  10,  and  referred  by  him  with  doubt  to  H,  leidyi 
Meek.     Figs.  8  and  9,  on  the  same  plate,  also  referred  to  H.  leidyi,  seem 

1  Genuine  V.  wyomingenais  comes  from  the  Bridger.  The  shells  of  Vivipara  have. re- 
mained for  ages  without  substaDtial  modlflcation.  but  no  doubt  If  we  had  fresh  specimens, 
with  the  epidermis,  color-characters  and  soft  parts,  several  Tertiary  species  could  be  recog- 
nized, which  are  at  present  impossible  of  satisfactory  definition. 
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to  represent  a  different  species,  with  finer  scuplture.  If  either  of  these 
figures  represents  the  real  H.  leidyi,  which  is  very  doubtful,  it  will  be  8 
and  9  (two  views  of  the  same  shell). 

Helicid^. 

Oreoheliz  (Badiocentrum)  nacimientensis  {White). 

The  very  fine  material  of  this  species  obtained  by  Messrs.  Granger  and 
Stein  at  the  same  time  and  place  as  Holospira  grangeri,  brings  out  the  im- 
expected  fact  that  the  nuclear  whorls  have  exactly  the  same  radial  sculpture 
as  0.  megarche  C.  &  H.,  from  which  Helix  nadmierdensis  differs  principally 
in  the  elevated  spire  and  rounded  whorls.  In  typical  specimens  the  body 
whorl  is  broadly  and  obtusely  rounded;  not  angled  or  carinate;  but  the 
shells  vary  like  the  Jamaican  Pleurodonie  acuta  goniasrrvos  (Proc.  Acad.  Nat. 
Sci.  Phila.,  LXIII,  pis.  IX,  X,  XI),  and  one  specimen  (var.  steini,  n.  var.) 
has  the  periphery  sharply  angulate  to  the  end,  the  shell  having  a  max. 
diam.  32.5  mm.  This  particular  specimen  shows  the  nuclear  sculpture 
very  well,  but  it  is  also  apparent  on  more  normal  shells.  Radiocentrum 
was  evidently  the  original  form  of  Oreohelix,  although  today  it  includes  only 
a  few  species,     (c/.  Pilsbry,  Proc.  Acad.  Nat.  Sci.  Phila.,  1905,  p.  283.) 

Polygyra  (?)  petrochlora  n.  sp. 

Shell  with  diam.  max.  20,  min.  18.5  mm.;  alt.  14  mm.;  spire  low-conical,  about 
3.5  mm. ;  periphery  broadly  rounded,  not  angulate  or  keeled;  nuclear  whorls  smooth, 
the  rest  of  shell  with  rather  coarse  very  irregular  oblique  lines  of  growth,  but  no 
spiral  lines,  nor  any  depressed  line  above  the  quite  deeply  impressed  suture;  nuclear 
whorls  rather  large,  diameter  of  first  at  end  about  1  mm.,  of  second  (so  far  as  exposed) 
no  greater,  but  of  third  1.5  mm.,  and  of  fourth,  2;  whorls  6};  aperture  strongly 
compressed,  longer  than  wide;  peristome  not  well  preserved,  but  there  was  evidently 
a  well-defined  thickened  lip,  which  was  reflected  round  the  narrow  umbilicus.  In  the 
type  specimen,  although  the  apex  is  smooth,  an  excessively  fine  radial  lineolation 
can  be  detected  for  about  1 .25  mm.  about  the  end  of  the  first  whorl  and  the  beginning 
of  the  second. 

"Marked  'Puerco,  1896*;  probably  Torrejon  Formation."     (New  Mexico.] 

The  four  shells  examined  are  in  a  greenish  to  bright  green  rock,  different 
from  that  containing  the  other  Torrejon  materials.  They  are  accompanied 
by  a  small  Unio  with  very  convex  valves,  too  imperfect  to  describe.  I  have 
been  puzzled  to  know  where  to  place  these  shells.  At  first  I  thought  to 
refer  them  to  Gastrodonta,  which  they  resemble  in  general  form,  the  shape  of 
the  aperture,  and  the  nuclear  whorls.  I  am  not  sure  that  this  is  not  their 
proper  place,  but  the  evidently  thick  lip,  reflected  around  the  narrow  umbili- 
cus, rather  suggests  Polygyra  or  some  allied  form.     The  irregular  striation 
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is  also  more  like  Polygyra  than  Gastrodonta,  the  sculpture  of  which  is  regular 
though  often  strong.  So  far  as  the  general  form  and  the  shape  of  the  aper- 
ture go,  the  shells  might  well  belong  to  the  group  of  Polygyra  Columbiana, 
and  they  are  in  fact  extraordinarily  like  the  John  Day  fossil  P.  dalli. 

Helix  hesperarche  n.  sp. 

Shell  subglobose,  with  broadly  rounded  whorls;  base  somewhat  flattened; 
umbilicus  narrow  but  deep;  spire  very  obtuse;  embryonic  whorls  very  large,  but 
increasing  slowly.  Whorls  about  4).  Diam.,  max.  59,  min.  56  mm.;  alt.  about 
44  mm. ;  width  of  umbilicus  about  7  mm. ;  the  rather  narrow  aperture  about  33  nun. 
long  and  20  wide.  Width  of  whorls  at  end,  in  mm.,  (1.)  4,  (2.)  5,  (3.)  8.5,  (4.)  about 
11 .5.  The  specimen  is  an  internal  cast,  and  nothing  of  the  shell-structure  is  preserved . 
**  Either  Puerco  or  Torrejon;  probably  Torrejon."  [New  Mexico].  (Amer.  Mus. 
Nat.  Hist.,  from  the  Cope  collection.) 

This  gigantic  shell,  referred  to  Helix  in  the  old  broad  sense,  is  wholly 
unlike  anything  known  from  the  same  region  previously,  living  or  fossil. 
It  has  rather  a  Zonitoid  aspect,  so  far  as  the  general  build  and  form  of  ap>er- 
ture  go.  Thus  in  lateral  view  it  has  nearly  the  outline  of  Macrochlamys 
dugasti  Morelet,  from  Siam,  except  that  the  outer  lip  of  the  aperture  bulges 
less  above.  Seen  from  above,  however,  there  is  at  once  observed  a  great 
difference  in  the  number  of  whorls  and  size  of  the  nuclear  whorl.  I  believe 
that  the  real  relatives  of  H.  hesperarche  are  the  West  Indian  Helicidse;  thus 
in  specimens  of  Pleurodonte  jamaicensis  (Gmel.)  and  Thelidomus  aspera 
(F4t.)  which  I  collected  at  Mandeville,  Jamaica,  I  observe  the  very  same 
large  nuclear  whorls,  although  the  general  form  of  the  shells  is  different. 
There  is,  in  the  formation  of  the  nuclear  whorls,  a  striking  resemblance  to 
Helix  woodwardi  Edw.  and  //.  ethcridgei  Edw.,  from  the  Oligocene  of  the 
Isle  of  Wight,  which  Taylor  (Monog.  Brit.  Land  and  F.  W.  Moll.,  part  16, 
p.  205)  figures  and  refers  to  the  Asiatic  genus  Helicostyla.  Although  our 
shell  is  much  broader  and  more  depressed,  with  a  different  aperture,  in  its 
obtuse  spire,  rounded  whorls  and  perhaps  in  the  form  of  the  umbilicus  it 
resembles  "Helicostyla"  pseiidoglobosa  (d*Orb.)  of  the  English  Oligocene. 

Helix  chriacorum  sn.  sp. 

Shell  about  6  mm.  diameter,  helicoid,  with  about  4-4  J  whorls;  spire  obtuse,  very 
low-conical;  sutures  little  impressed;  last  whorl  broadly  rounded,  not  at  all  keeled: 
the  whole  shell  ornamented  with  very  oblique  sharp  riblets,  very  regular,  six  to  a  mm. 
on  last  whorl,  leaving  the  suture  at  an  angle  of  perhaps  50°. 

The  label  simply  states  "Torrejon;  exp.  1912."  The  locality  is  in  northern  New 
Mexico. 

A  remarkable  little  shell,  perhaps  related  to  Pyramidvla  or  Orcohelix, 
but  the  fine  sharp  riblets  remind  one  of  those  on  Vallonia. 
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Z0NITID.E. 

Gastrodonta  coryphodontis  n.  sp. 

Shell  alt.  11},  diam.  10|  mm.;  whorls  6;  diameter  of  exposed  part  of  fourth 
whorl  about  2  mm.;  apical  whorl  and  a  half,  or  rather  more,  with  strong  but  fine 
regular  oblique  riblets,  about  10  to  a  mm.;  rest  of  shell  with  the  usual  rather  weak 
oblique  stris,  about  as  in  G.  ligera,  but  leaving  the  suture  more  obliquely;  last  whorl 
slightly  to  decidedly  subangulate  at  the  periphery,  the  angulation  more  marked 
in  immature  shells. 

Five  miles  southeast  of  mouth  of  Pat  O'Hara  Creek,  Clark's  Fork  Basin,  Wyo- 
ming; above  red-banded  beds;  probably  ba.se  of  Wasatch  formation  (W.  Stein,  1912). 

Found  in  quantity,  with  equal  numbers  of  G.  sinclairi  ((?.  evanstonen&is 
sinclairi  CklL),  from  which  it  is  easily  distinguished  by  the  more  rapidly 
increasing  whorls,  although  there  is  much  general  resemblance.  Good 
specimens  of  the  living  Gastrodonta  intertexta  Binney  (Columbia,  Mo., 
Dodds)  show  fine  sculpture  on  the  nuclear  whorls,  finer  than  that  of  G. 
coryphodontis,  yet  essentially  similar,  and  quite  distinct  from  that  on  the 
rest  of  the  shell.  I  therefore  feel  some  assurance  that  the  shell  now  described 
is  really  a  Gastrodonta.  I  am  now  satisfied  that  Helix  evanstonensis  White 
is  quite  distinct  from  G.  sinclairi,  as  well  as  from  G,  coryphodontis. 

UNIONIDiE. 

Unio  wasatchenBis  n.  sp. 

Shell  oblong,  about  60  mm.  long  and  33  high;  moderately  inflated;  subtruncate 
anteriorly  and  posteriorly;  umbonal  region  little  prominent,  strongly  sculptured 
with  regular  undulating  concentric  ridges,  about  ten  in  number;  ventral  line  nearly 
straight;  growth  lines  strong;  dentition  not  heavy.  The  level  of  the  umbo  is  about 
16  mm.  from  anterior  end. 

Wasatch;  Big  Horn  Basin,  Wyoming  (Amer.  Mus.  Nat.  Hist.).  No  other  de- 
tails given. 

This  appears  to  be  the  last  member  in  the  western  Tertiary  strata  of  a 
group  of  Unio  better  developed  in  the  Upper  Cretaceous.  It  is  distin- 
guished by  the  oblong  or  long  oval  form,  beak,  strongly  sculptured  with 
concentric  ridges,  and  the  more  or  less  evident  presence  of  two  raised  lines 
on  each  side  passing  from  the  umbo  toward  the  posterior  end.  Excellent 
examples  of  this  type  are  Unio  vetustus  Meek  (Ann.  Rept.  U.  S.  G.  S.,  1882, 
pi.  7)  and  Unio  siibspattUatus  Meek  and  Hayden,  as  illustrated  by  Stanton, 
(Bull.  257,  U.  S.  G.  S.,  pi.  xiii,  f.  1.).  The  dorsal  raised  lines  are  not  always 
evident  in  the  Wasatch  species,  but  in  some  specimens  they  can  be  distinctly 
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seen.  The  cretaceous  species  have  the  dorsal  outlme  decidedly  convex, 
but  in  Unw  mendax  White,  formerly  confused  with  U.  vetustus,  the  dorsal 
outline  is  straight  or  almost,  owing  to  a  greater  development  of  the  posterior 
dorsal  region.  U,  mendax  comes  from  Utah,  and  was  found  in  coal  bearing 
strata  at  Wales.  So  far  as  I  am  able  to  learn,  it  is  probably  of  Fort  Union 
age.  [7.  wasatcherms  is  certainly  close  to  V,  mendax,  but  it  differs  constantly 
by  the  greater  development  of  the  anterior  end,  so  that  the  umbones  are 
not  so  near  that  end  of  the  shell.  It  also  appears  to  have  the  anterior  lateral 
teeth  considerably  less  massive  than  in  U,  mendax ,  though  our  material 
does  not  show  the  dentition  well. 

Many  of  the  smaller  shells  accompanying  the  type  of  U.  wa^satchensis  are 
long  and  narrow,  more  pointed  posteriorly,  suggesting  some  forms  of  the 
European  Uniopictorum.  As  these  agree  in  sculpture  with  the  typical 
wasaichensisy  and  in  the  considerable  series  before  me  it  appears  impossible 
to  sharply  separate  two  groups  of  shells,  I  assume  that  all  belong  to  a  single 
species. 

If,  as  appears  probable,  U.  mendax  is  characteristic  of  the  Fort  Union, 
and  U.  wasatchensi^  is  its  successor  in  the  Wasatch,  these  shells  may  be  of 
considerable  value  in  stratigraphic  work. 

These  shells  differ  from  typical  (European)  Unio  in  the  beak  sculpture, 
which  is  gently  undulating,  but  not  at  all  double-looped  or  zigzag.  There 
is  a  general  resemblance  in  beak-sculpture  to  the  modem  Lampsilis  ochracea 
(Say)  but  in  the  fossil  shells  the  ridges  are  much  more  numerous.  It  is 
quite  possible  that  the  fossils  belong  to  LampsiliSf  but  in  the  absence  of  the 
soft  parts  this  cannot  be  definitely  determined.^ 

Since  the  above  was  'N^Titten,  two  broken  specimens  have  come  to  hand, 
with  the  following  data:  typical  Knight  formation;  Evanston  Wasatch; 
mouth  of  Stowe  Creek;  200  ft.  (clay);  W.  G.,  June  13,  1906.  One  of  these 
specimens,  although  broken  in  front,  is  otherwise  beautifully  preserved, 
showing  the  strong  sculpture  and  the  dorsal  raised  lines  very  well.  The 
anterior  lateral  teeth  in  these  shells  are  large,  hardly  at  all  smaller  than 
those  of  U.  mendax,  but  the  shape  is  that  of  wasatchen^i^. 


»  Ortmann  (Annals  Carnegie  Museum,  VIII,  1912,  p.  228)  states  that  it  is  absolutely 
impossible  to  classify  Najades  by  the  shells  alone.  "  It  is  true  that  certain  types  of  shell  are 
characteristic  within  smaller  groups ....  but  if  we  come  to  compare  the  subfamilies  and  fami- 
lies, we  find  that  various  types  of  shell  turn  up  in  them  again  and  again.  This  goes  so  far 
that  certain  species  resemble  each  other  so  much  externally  that  they  have  been  confused 
or  placed  together  even  by  our  greatest  authorities,  while  they  actually  may  belong  to  entirely 
different  groups  according  to  the  soft  parts." 
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EXPLANATION  OF  PLATES. 


Plate  VIII. 


Figs.  1,  2.    Pyramidula  ralstonensia. 

Figs.  3, 4.    Oreohelix  nacimientensis. 

Fig.  5.    Holospira  grangeri. 

Figs.  6,  7, 8,  9.  Polygyra  (?)  petrocklora.    Type. 

Fig.  10.     Polygyra  (?)  petrochlora.    Cotype. 

Plate  IX. 

Figs.  1, 2, 3.    Helix  chriacorum. 

Figs.  4,  5,  6.    Gastrodonta  coryphodoniis, 

Plate  X. 

Figs.  1,  2,  3.    Helix  hesperarche. 
Figs.  4,  5,  6.     Unio  waaatchensis. 
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Article  VII.— SOME    POINTS   IN   THE    STRUCTURE   OF   THE 

DIADECTID  SKULL. 

By  R.  Broom. 

The  skull  of  Diadectes  has  been  described  by  Cope,  Case,  v.  Huene,  and 
Williston,  and  as  there  are  many  fairly  good  specimens  in  the  American 
Museum  and  other  collections,  most  of  the  structure  is  pretty  well  known. 
There  are,  however,  a  number  of  points  on  which  there  is  considerable  doubt. 

Very  full  accounts  of  the  skull  have  been  given  by  Case  and  v.  Huene, 
and  in  the  present  paper  I  shall  only  deal  with  a  few  disputed  points. 

Four  years  ago  I  gave  a  side  view  of  the  beautiful  skull  in  the  American 
Museum  collection.  No.  4839,  and  indicated  the  sutures  between  the  cranial 
elements.  V.  Huene  in  his  recent  paper  casts  doubts  on  the  accuracy  of  my 
determinations,  saying  that  "the  skull. . .  .shows  on  the  outside  no  clearly 
discernible  sutures,  so  that  Broom's  figures  remain  hypothetical."  During 
my  short  visit  to  the  American  Museum  four  years  ago,  I  devoted  most  of 
my  time  to  the  study  of  the  Pelycosaurs,  and  only  examined  this  one  skull 
of  Diadectes.  In  fact  I  was  not  aware  that  there  were  any  other  good  skulls 
of  the  genus  in  the  American  Museum  collection.  I  have  recently  carefully 
gone  over  again  this  skull  and  compared  it  with  quite  a  number  of  other 
specimens  in  the  collection,  and  find  that  every  suture  indicated  in  my  1909 
paper  is  absolutely  accurate  with  the  exception  of  those  in  the  post-temporal 
region.  The  skull  has  been  prepared  by  having  the  surface  smoothed  off 
down  to  the  bone,  and  as  in  Diadectes  the  cranial  elements  other  than  those 
of  the  occiput  are  not  anchylosed,  every  suture  can  be  traced  by  simply 
following  with  a  lens  the  lines  of  matrix,  and  the  only  chances  of  error  are 
by  mistaking  cracks  for  sutures. 

One  of  the  best  skulls  in  the  American  Museum  collection  is  that  num- 
bered 4352.  Cope  referred  it  to  Diadectes  phaseolinus  in  1883  and  Case  in 
1911  regarded  it  very  doubtfully  as  belonging  to  Diadectes  molaris.  He 
gives  a  figure  of  the  upper  side  in  which  the  reduction  is  given  as  \.  This 
is  an  error  probably  due  to  reduction  of  the  original  figure  to  suit  the  plate. 
It  is  more  nearly  ^  natural  size.  V.  Huene  gives  upper,  lower,  and  side 
views  of  the  specimen  and  calls  it  Diadectes  molaris.  If  specimen  No.  4350 
which  is  the  neotype  of  Diadectes  molaris  be  correctly  identified,  as  seems 
very  probable,  specimen  No.  4352  cannot  be  the  same  species  as  it  differs 
from  it  very  greatly.  Nor  can  it  be  D.  phaseolinus.  In  fact  it  differs  so 
markedly  from  all  other  species  that  I  have  no  hesitation  in  making  it  the 
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type  of  a  new  species  which  I  have  much  pleasure  in  calling  Diadedes  kuenei. 
The  skull  measures  258  mm.  in  length,  and  the  dental  series  from  the  root 
of  the  1st  incisor  to  the  root  of  the  last  molar  is  about  137  mm.  The  incisors 
are  very  large,  the  root  of  the  3rd  measuring  14.5  X  9  mm.     The  4th  is 


tie-  -i.      »>niU  of  Diadrrlii    I 

relati\elj-  consi<kTal>ly  .smaller.  The  1st  maxillary  tooth  is  absent  but  the 
socket  show.s  that  it  and  the  2nd  maxillary  teeth  were  both  larger  than  the  3rd 
and  4th  teeth.  There  arc  altogether  12  maxillary  teeth  and  the  series  meas- 
ure 94  mm.  The  following  are  comparative  measure  me  nt.-i  of  the  teeth  in  the 
fi  .specii-s  represented  by  gooti  specimens. 

maxillary  aeries         ii  largest  tepth 
ViadffU's  niolurh  Cope  (iH  38 

Diadvctes  phtrn'oHnua  C'oiX'  72  .35 

Diadcdcn  fis-tuK  Cope  — -  ,j2 

Dtadertvs  latihwcntus  ( 'o])e  80  33 

Diadertfs  Inihw  Marsh  5tj '  '2.^ ' 

Diadictf.1  hucnri  Broom  94  44 


le  flgnruslvt 
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I  have  given  views  of  the  upper  surface  of  the  skulls  of  Diadectea  ftuenet 
and  of  CkUonyx  rapidera,  another  Diadectid,  showmg  the  position  and  rela- 
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tions  of  the  upper  cranial  elements.    On  the  whole  ray  drawings  agree  fairly 
closely  with  those  of  v.  Huene. 

The  nasals,  frontals,  prefrontals  (lacrymals),  and  postfrontals  are,  in  my 
opinion,  exactly  as  figured  by  v.  Huene.     I  differ,  however,  as  regards  the 
parietab.     In  all  Diadectids  the  parietals  are  very  large,  and  pass  outward 
and  backward  for  a  very  considerable  distance  from  the  parietal  foramen. 
The  bone  marked  So  (supraoccipital)  is  in  my  opinion  the  interparietal,  and 
there  is,  1  believe,  no  other 
bone  between  this  and  the 
parietal.      This    is   also   the 
opinion  of  Case. 

The  bones  of   the   post- 
parietal  and  occipital  regions 

are  best  seen  in  the  American  ™ 

Museum  specimen  No.  4378,  * 

also  figured  by  v.  Huene  and  ^ 

referred  by  him  doubtfully  to  m. 

Sotodon  leiUus.  In  the  ab- 
sence of  the  front  of  the 
skull,  there  is  of  course  doubt 
about  the  determination  of 
this  specimen,  but  it  agrees 
sufficiently  closely  with  spec!-         pjg  4.    Diad.^i,,  hu.n,i.    Am.  Mm.  No.  4378. 
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men  No.  4352  as  to  lead  me  to  believe  that  it  is  also  Diadectes  huenei.  In 
this  specimen  it  is  perfectly  manifest  that  fitting  in  between  the  posterior 
borders  of  the  parietal  is  a  triangular  bone  which  may  be  referred  to  as  the 
interparietal.  It  is  a  single  median  element,  but  from  the  direction  of  the 
fibres  of  the  bone  it  seems  probable  that  it  has  originated  from  two  centres 
of  ossification.  Assuming  this  to  be  the  case,  it  would  manifestly  be 
homologous  with  the  postparietals  (dermo-supraoccipitals)  of  the  Stego- 
cephalians,  as  is  also  the  opinion  of  v.  Huene. 

Behind  the  parietal  and  external  to  the  interparietal,  is  a  small  bone 
which  forms  the  outer  posterior  comer  of  the  skull.  This  is  manifestly  the 
tabulare.  The  sutures  between  the  interparietal,  parietal  and  suprasquamo- 
sal  and  the  tabulare  can  all  be  clearly  made  out  in  specimen  No.  4378,  and 
are  as  indicated  in  my  figure. 

External  to  the  tabulare  and  the  back  part  of  the  parietal  is  a  well 
developed  suprasquamosal.  It  extends  about  as  far  back  as  the  tabulare, 
and  forwards  as  far  as  the  interparietal.  In  front  it  articulates  with  the 
squamosal.  This  region  of  the  skull  has  hitherto  been  misunderstood  by 
Case,  von  Huene,  and  myself.  In  the  drawing  of  the  skull  which  I  published 
four  years  ago  I  took  the  suture  between  the  squamosal  and  the  supra- 
squamosal for  a  fracture  and  made  the  squamosal  extend  too  far  up  and 
include  the  greater  part  of  the  suprasquamosal.  In  specimen  No.  4378  the 
sutures  between  the  suprasquamosal  and  the  tabulare  and  the  parietal  are 
beautifully  shown  and  are  as  I  have  indicated  in  the  figure. 

The  structure  of  the  occiput  cannot  be  made  out  with  absolute  certainty 
owing  to  some  of  the  bones  being  anchylosed  in  all  the  specimens,  but 
by  tracing  the  direction  of  the  fibres  of  the  bones  it  is  possible  to  be  moder- 
ately sure  of  the  structure. 

Below  the  interparietal  is  a  large  supraoccipital,  separated  from  it  by  a 
suture.  It  is  about  equal  in  size  to  the  interparietal.  Laterally  it  is 
indistinguishably  fused  with  the  opisthotic  but  it  is  only  very  loosely  articu- 
lated with  the  exoccipitals  below  —  so  loosely  that  in  most  specimens  the 
basioccipital  and  exoccipitals  are  detached. 

The  exoccipitals  are  relatively  very  small.  They  form  the  whole  of  the 
lateral  walls  apparently  of  the  foramen  magnum  and  the  outer  and  upper 
fifth  of  the  occipital  condyle. 

External  to  the  exoccipital  and  supraoccipital  is  a  large  opisthotic.  It 
is  fused  into  a  single  mass  with  the  prootic  and  supraoccipital. 

The  relations  of  the  quadratojugal,  jugal,  squamosal,  postorbital, 
maxilla,  and  lacrymal  are  as  shown  in  my  previous  drawing  except  for  the 
correction  of  the  suture  at  the  upper  edge  of  the  squamosal  which  I  have 
corrected  in  my  new  figure. 

Case  and  Williston  in  a  recent  paper  have  called  attention  to  "certain 
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errors"  in  my  restoration.  They  say,  "Broom  shows  an  enlarged  anterior 
maxillary  tooth  resembling  a  canine,  a  diastema,  and  a  decrease  in  the  size 
of  the  incisors  from  within  outward.  The  character  of  the  incisors  is  evi- 
dently h>T)othetical  as  they  are  shaded,  but  the  arrangement  is  wrong  as 
can  be  made  out  from  this  specimen  and  from  several  others  in  the  American 
Museum.  There  is  no  diastema  and  in  no  specimen  of  Diadedes  is  there  any 
indication  of  an  enlarged  maxillary.  It  was  upon  such  an  error  that  Cope 
founded  the  genus  Empedias.^' 

My  drawing  of  the  premaxillary  was  mainly  hypothetical,  as  I  had 
not  seen  any  specimen,  and  founded  the  restoration  on  a  drawing  of  Cope's. 
As  there  is  no  specimen  of  Diadedes  phaseolinus  known  so  far  as  I  am  aware, 
except  the  type  and  this  one  skull,  I  do  not  think  either  Case  or  Williston 
is  in  a  position  to  criticize  the  restoration,  nor  is  it  a  matter  of  much  im- 
portance. I  have  since  compared  the  restoration  with  all  the  specimens  of 
various  species  of  Diadedes  in  the  American  Museum,  and  there  is  not 
anything  in  the  restoration  which  I  would  be  inclined  to  alter  except  in  that 
the  fourth  incisor  should  probably  be  placed  closer  to  the  canine,  and  the 
crowns  of  the  incisors  made  longer  and  directed  more  forward. 

With  regard  to  the  criticism  of  my  drawing  for  placing  an  enlarged 
anterior  maxillary  tooth,  I  do  not  see  any  occasion  for  any  alteration.  It 
is  a  matter  of  very  little  importance  whether,  when  the  first  maxillary  tooth 
is  rounded  and  enlarged  and  not  molariform,  we  are  justified  in  calling  it  a 
canine;  but  it  seems  to  me  there  can  be  no  objection  in  doing  so,  as  has  been 
done  by  Cope.  But  when  Case  and  Willbton  go  the  length  of  saying  that 
"  in  no  specimen  of  Diadedes  is  there  any  indication  of  an  enlarged  maxillary 
[tooth],"  they  are  entirely  in  error  in  a  matter  of  fact.  One  has  only  to  turn 
to  Case's  Plate  3  to  see  a  photograph  of  the  palate  of  Diadedes  phaseolinus 
showing  the  enlarged,  rounded  anterior  maxillary  tooth,  and  in  his  text 
figures  (Fig.  20,  B  and  E)  the  tooth  is  even  better  shown.  There  may  be  a 
little  doubt  as  to  whether  this  specimen  belongs  to  Diadedes  phaseolinus, 
as  at  present  we  know  nothing  of  the  sexual  variations  of  any  of  the  species, 
and  though  this  specimen  has  a  larger  canine  than  is  found  in  the  type, 
it  may  be  that  the  one  is  a  male  and  the  other  a  female.  Certainly  the  two 
specimens  agree  so  closely  in  the  dental  measurements  of  the  maxillary  teeth 
as  to  lead  one  to  infer  that  they  belong  to  the  same  species.  The  first 
maxillary  tooth  has  a  greater  antero-posterior  diameter  than  any  of  even 
the  largest  molariform  teeth.  In  Diadedes  huenei  the  first  incisor  is  missing 
but  probably  as  large  as  the  second,  the  second  is  very  large,  the  third  rather 
smaller  and  the  fourth  considerably  smaller;  and  the  first  maxillary  tooth, 
though  smaller  than  the  first  three  incisors,  is  larger  than  the  fourth,  and 
has  a  greater  antero-posterior  diameter  than  any  of  the  molariform  teeth 
succeeding.     In  the  specimen  which  forms  the  neotype  of  Diadedes  molaris, 
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the  incisor  teeth  are  small,  the  largest  one  being  only  about  one-third  the 
size  of  the  largest  molar,  and  the  first  of  the  maxillary  teeth  is  quite  small. 
The  incisors  steadily  decrease  in  size  from  the  first  to  the  fourth.  In  a  speci- 
men, No.  4370,  Am.  Mus.,  which  not  improbably  is  Diadectes  fissus  Cof>e,  the 
front  incisors  are  large  but  the  outer  incisors  steadily  decrease  in  size  to  the 
fourth,  which  is  quite  small,  and  the  first  maxillary  tooth  is  also  quite  small. 
In  a  specimen  which  is  in  my  opinion  Diadectes  latibaccatus  Cope,  the  in- 
cisors are  all  fairly  large,  the  fourth  only  being  slightly  smaller  than  the  first, 
and  the  anterior  maxillary  teeth  are  also  small,  though  the  first  one  is  larger 
than  the  three  succeeding  teeth,  and  rounded.  It  would  thus  appear  that 
in  most  specimens  of  Diadectes  the  first  maxillary  tooth,  though  smaller  than 
the  largest  of  the  incisors,  is  larger  than  the  two  or  three  maxillary  teeth 
succeeding  it,  and  generally  larger  than  the  fourth  incisor  in  front  of  it. 
Occasionally,  as  in  the  specimen  of  Diadectes  phaseolinus  which  Case  and 
I  have  figured,  the  first  maxiliary  tooth  is  very  distinctly  larger  than  the 
immediately  succeeding  maxillary  teeth. 

Reference  may  be  made  to  one  or  two  points  in  the  structure  of  the 
palate.  There  is  no  doubt  from  an  examination  of  the  palate  in  Diadectes 
huenei  as  pointed  out  by  Huene  that  the  median  pair  of  toothed  ridges  are 
not  entirely  formed  by  the  prevomers  as  I  had  inferred  but  that  the  posterior 
part  is  formed  by  the  pterygoids.  It  is  also  probable  that  the  pterygoids 
pass  much  further  back  than  as  indicated  in  my  restoration. 

In  the  restoration  I  gave  of  Diadectes  phaseolinus  I  indicated  the  presence 
of  a  transpalatine  (ectopterygoid),  and  Case  has  stated  that  in  specimen 
No.  1078  University  of  Chicago  "  an  imperfect  ectopterygoid  can  be  traced,'* 
though  he  failed  to  detect  one  in  the  Am.  Mus.  specimen  No.  4839.  V. 
Huene  states,  "  Broom  assumes  the  presence  of  a  transverse,  and  I  think 
I  can  verify  this  on  skull  4352  (right)  but  towards  the  jugal  I  can  find  no 
suture."  Case  and  Williston  in  their  recent  paper  say,  "There  is  no 
evidence  of  an  ectopterygoid.  This  bone  has  been  in  question,  but  it 
seems  to  us  there  can  no  longer  be  doubt  of  its  absence." 

In  the  type  of  Diadectes  huenei  the  transpalatine  can  in  my  opinion  be 
clearly  seen,  the  suture  between  it  and  the  palatine  and  maxilla  being  quite 
distinct  as  shown  by  Huene,  and  quite  as  distinctly  the  suture  between 
the  transpalatine  and  the  pterygoid.  The  suture  between  the  transpalatine 
and  the  jugal  is  less  distinct  in  this  specimen  but  is  quite  distinct  in  specimen 
No.  4839  Am.  Mus.  though  my  drawing  of  1909  indicates  it  a  little  too  far 
out. 

If  the  drawings  given  by  Case  and  Williston  of  Diadectes  lentits  and  Ani- 
masaurus  carinatus  be  compared  the  position  and  relations  of  the  transpala- 
tine will  be  readily  seen.  In  the  specimen  shown  in  fig.  1  it  has  been  com- 
pletely detached ;  in  the  specimen  represented  by  fig.  3  it  is  present. 
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Article  VIII.—  OxN  THE  STRUCTURE  AND  AFFINITIES  OF  THE 

MULTITUBERCULATA. 

By  Robert  Broom. 

Plates  XI  and  XII. 

Since  the  first  discovery  of  Plagiaidax  in  1857,  there  has  been  an  almost 
continuous  controversy  as  to  both  the  habits  and  the  affinities  of  the  form, 
and  with  nearly  every  discovery  of  new  allied  forms  the  controversy  has 
been  continued  by  new  workers.  And  it  is  not  at  all  a  matter  to  be  regretted, 
as  the  more  the  discussion  the  sooner  are  we  likely  to  arrive  at  the  truth. 

The  very  fragmentary  remains  which  had  been  named  Microlestes  ariiU 
quus  from  the  Rhcetic  of  Germany,  and  Stereognathus  oolithicus  from  the 
Stonesfield  Oolitic  of  England,  had  previously  been  found  and  though  Owen 
discussed  at  considerable  length  their  affinities,  too  little  was  known  to  lead 
to  very  satisfactory  conclusions. 

In  1857  Falconer  published  his  first  description  of  Plagiaidax  becklesii 
and  P.  minor,  giving  a  most  detailed  account  of  the  structure  of  the  teeth 
and  jaws,  and  illustrating  his  paper  by  beautiful  figures. 

"That  the  genus  was  a  mammal,''  he  says,  "admits  of  no  question; 
that  it  was  a  marsupial  is  inferred  for  the  following  reasons,  which  are  given 
in  the  order  of  the  directness  of  the  indications: — 

"  1 .  The  compressed  hatchet-shaped  last  premolar  with  the  serrulated 
edge  and  parallel  grooving.  These  characters  are  confined,  among  all  known 
mammals,  to  the  marsupial  genus  Hypsiprymnus;  the  correspondence  in 
grooving  is  so  exact  that  the  number  of  furrows  is  the  same  in  the  fossils 
and  in  the  recent  species,  with  which  they  were  compared,  namely,  seven; 
the  Jifference,  that  they  are  diagonal  in  the  former  and  vertical  in  the  latter, 
being  trivial  and  not  typical. 

"  2.  The  agreement  in  form,  relative  size,  and  direction  of  the  solitary 
incisor  in  the  fossil  rami,  with  that  of  the  recent  Ilypsiprymni. 

"  3.  The  indication  of  the  raised  and  inflected  fold  of  the  posterior  inner 
and  lower  margin  of  the  ramus. 

4.  The  form  and  character  of  the  symphysical  suture. 

5.  The  absence  of  any  character  in  the  jaw  or  teeth  inconsistent  with 
the  marsupial  indications.'' 

From  all  the  facts  he  places  Plagiaidax  in  a  "position  between  Ilypsi- 
prymntis  and  the  Phalangers." 

As  regards  the  habits,  he  concludes  that  "as  the  Kangaroo  rats  are 
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strictly  herbivorous,  gnawing  scratched-up  roots,  it  may  be  inferred  of 
Plagiaulax  that  the  species  was  herbivorous  or  fnigivorous.  I  can  see 
nothing,"  he  adds,  "in  the  character  of  their  teeth  to  indicate  that  they  were 
either  insectivorous  or  omnivorous." 

Owen  in  his  '  Palaeontology,'  published  in  1860,  discussed  at  some  length 
the  affinities  and  habits  of  Plagiavlax  and  Stereognathtis.  He  came  to  the 
conclusion  that  Plagiaulax  was  a  "carnivorous  Marsupial.  It  probably 
found  its  prey  in  the  contemporary  small  insectivorous  Mammals  and 
Lizards,  supposing  no  herbivorous  form,  like  Stereognathus,  to  have  co- 
existed during  the  upper  oolitic  period."  This  conclusion  he  based  on  the 
mode  of  implantation  of  the  large  incisor,  the  camassial  character  of  the 
large  teeth,  the  reduction  of  the  molariform  teeth,  the  proportions  of  the 
jaw  and  the  "  broad  and  high  coronoid  process,  for  the  adequate  grasp  of  a 
large  temporal  muscle,"  and  the  condyle  placed  below  the  level  of  the 
grinding  teeth. 

In  1862  Falconer  replied  at  length  to  Owen's  criticisms.  He  shows  that 
Cheiromys  has  a  low  condyle  and  slightly  changes  from  his  previous  position 
by  admitting  that  "while  regarding  Plagiaulax  to  have  been  a  phytopha- 
gous type  in  its  affinities,  we  should  not  be  justified  in  affirming  that  it 
may  not  have  been  a  mixed  feeder;  it  may  have  fed  on  buds  or  fruits,  like 
the  Phalangers;  or  on  roots,  like  Hypsiprymnus;  or  on  a  mixed  regimen 
of  fruits  and  insects  like  the  Aye-Aye." 

In  1871  Owen  published  his  'Monograph  on  the  Fossil  Mammalia  of 
the  Mesozoic  Formations,'  one  of  the  most  charming  of  the  many  works 
of  the  great  English  master  of  palaeontology.  He  figures  and  describes 
all  the  then  known  specimens  of  Plagiaulax  and  the  upper  jaw  which  he 
describes  as  Bolodon  crassidens.  The  type  of  Bolodon  crassidens  is  a  very 
imperfect  specimen  and  it  is  not  at  all  remarkable  that  he  did  not  suspect 
it  to  be  the  upper  jaw  of  Plagiaulax.  His  remark  that "  had  there  occurred 
any  Purbeck  mandibular  si>ecimen  allied  to  the  Oolitic  Stereognathus,  it 
might  have  suggested  a  relationship  to  the  maxillary  evidences  of  Bolodon 
crassidens/^  shows  how  singularly  near  to  the  truth  he  could  come  on  the 
slenderest  of  evidence.  Much  of  the  concluding  portion  of  his  work  is  taken 
up  with  the  reaffirmation  of  the  carnivorous  habits  of  Plagiaulax  and  with 
replying  to  those  who  maintained  that  it  was  closely  allied  to  the  rat- 
Kangaroos  and  was  a  herbivore.  Falconer,  Boyd  Dawkins,  Flower,  Krefft, 
were  unanimously  against  him.  None  of  his  contemporaries  agreed  with 
him,  and  even  at  the  present  time,  I  believe,  I  am  the  only  palaeontologist 
who  is  convinced  that  0\^'en  was  right.  Owen  concludes  that  "  the  affinity 
of  Plagiaulax  to  Ilypsiprytnnus,  and  the  concomitant  assumption  of  the 
saltatorial  and  herbivorous  character  of  the  small  extinct  Mesozoic  Marsu- 
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pial,  are  not  demonstrated  in  any  degree;  the  demonstration  of  the  carni- 
vority  of  Plagiaulcuc  appears  to  be  much  more  ample." 

In  1879  Marsh  described  Ctenacodan  serratus,  a  form  allied  to  Ploffiaidax 
from  the  Upper  Jurassic  of  North  America;  and  in  1880  he  was  able  to  give 
further  detaib  from  new  material.  He  proposed  the  name  AUoiheria  for 
the  order  represented  by  PlagiaiUax  and  Ctenacodon,  While  Marsh  admits 
that  the  group  may  represent  a  suborder  of  the  Marsupialia,  he  rather  in- 
clines to  the  view  that  "it  cannot  be  satisfactorily  placed  in  any  of  the 
present  orders."  In  1887  he  described  a  number  of  other  specimens  of 
Ctenacodan  and  a  number  of  upper  jaws  which  he  called  Allodon,  He  admits 
the  possibility  of  the  European  Bohdon  being  founded  on  the  upper  jaws  of 
Plagiatdax.  He  believes  the  dental  formula  of  Allodon  to  be  i3,  cO,  p5,  m2. 
He  considers  that  the  facts  now  seem  to  prove  that  the  Allotheria  are  Mar- 
supials, and  that  "  among  the  various  existing  Marsupials,  the  Rat-Kanga- 
roos, (Hypsiprymnidae)  appear  to  be  nearest  to  the  oldest  known  forms 
represented  in  the  order  Allotheria."  In  a  short  note  published  in  1891 
Marsh  states  his  belief  in  the  strong  probability  of  Bolodon  being  founded  on 
the  upper  jaw  of  PlcLffiaidax.  Between  1889  and  1892  he  published  three 
papers  giving  figures  of  a  large  number  of  remains  of  Cretaceous  Multi- 
tuberculates,  but  in  most  cases  the  remains  are  isolated  teeth  and  bones 
and  it  is  difficult  to  be  at  all  sure  of  the  association.  Still  the  remains  are 
extremely  important. 

In  1884  Cope  published  an  important  paper  on  *The  Tertiary  Marsu- 
pialia'  in  which  he  discussed  the  structure  of  Poly  mastodon,  Ptilodus,  and 
Neoplngiaul^ix,  and  their  relations  to  Tritylodon,  Plagianlajc,  Ctenacodon, 
and  Thylacoleo.  He  regards  all  these  t>T)es  as  belonging  to  a  suborder  of 
the  Marsupialia,  to  which  he  gives  the  name  Multituberculata.  He  dis- 
cusses briefly  the  habits  of  Ptilodus  and  Thylacoleo,  and  while  he  says  that 
"it  is  difficult  to  imagine  what  kind  of  vegetable  food  could  have  been 
appropriated  by  such  a  dentition  as  that  of  Ptilodus  and  Thylacoleo**  he 
admits  the  possibility  of  the  large  teeth  having  been  for  cutting  "  off  pieces 
of  fruit  and  other  soft  parts  as  suggested  by  Professor  Flower,"  but  considers 
it  as  "clearly  inadmissible"  that  they  could  have  been  herbivorous  in  the 
manner  of  existing  kangaroos.  He  makes  the  suggestion  that  the  diet  of 
Ptilodus  "may  have  consisted  of  small  eggs  which  were  picked  up  by  the 
incisors  and  cut  by  the  fourth  premolars,"  while  Thylacoleo,  he  thinks,  may 
have  fed  on  "  larger  eggs,  as  those  of  the  crocodiles,  or  even  the  weaker  living 
animals." 

Owen  in  1884  described  the  anterior  part  of  a  skull  from  the  Lower 
Jurassic  beds  of  Basatoland,  S.  Africa,  under  the  name  Tritylodon  longaevus. 
This  type  and  only  known  specimen  consists  of  a  somewhat  rodent  like 
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snout  with,  on  each  side,  a  large  rounded  incisor  followed  by  a  smaller  one, 
and  then  after  a  long  diastema  as  in  rodents  certainly  six,  probably  seven, 
multituberculate  teeth  w^ith  tubercles  arranged  in  3  rows  not  imlike  the 
teeth  of  Stereognathus,  Owen  regarded  the  specimen  as  a  mammal  allied 
to  the  earlier  known  English  type.  For  many  years  no  one  ever  questioned 
the  fact  of  Tritylodan  being  a  mammal,  but  in  1894  Seeley  advanced  the 
view  that  it  was  Cynodont  reptile.  In  1905  I  endeavoured  to  show  that 
the  arguments  advanced  by  Seeley  were  invalid,  and  that  Tritylodon  was  a 
true  mammal  whose  "  affinities  seem  to  be  more  with  the  Monotremes  than 
with  the  higher  forms." 

With  regard  to  the  name  to  be  used  for  the  group  we  have  the  choice 
of  the  two  terms  Allotheria  and  Multituberculata.  Were  the  matter  to  be 
decided  by  priority  there  is  no  question  that  Allotheria  must  be  used;  but 
rules  of  nomenclature  do  not  seem  to  demand  such  strict  adherence  to 
priority  as  in  the  case  of  genera  and  species,  and  there  is  the  serious  objection 
to  Allotheria  from  the  termination  "  theria."  The  mammals  are  subdivided 
by  Gill  and  Huxley  into  subclasses  for  which  the  termination  "theria" 
has  been  used,  and  as  I  hope  to  show  that  the  Multituberculates  are  a  sub- 
division of  the  Proiotheria,  it  would  seem  improper  to  use  the  term  Allo- 
theria as  an  Order  of  the  Prototheria.  The  name  Multituberculata  is 
moreover  well  established  and  very  appropriate. 

In  1888  Osborn  published  his  monograph  on  '  The  Structure  and  Classi- 
fication of  the  Mcsozoic  Mammalia*  in  which  he  reviews  all  that  has  previ- 
ously been  known  of  the  Multituberculata  and  gives  much  new  information 
on  the  type  specimens,  most  of  which  he  had  personally  examined.  He 
descrilics  a  very  fine,  nearly  perfect  upper  jaw-  of  BolodoUy  of  w^hich  he  gives 
the  dental  formula  as  12,  cO,  p3,  m4.  He  regards  the  Bolodontidfe  as  form- 
ing a  separate  family  of  the  Multituberculata.  While  placing  the  Multi- 
tuberculata with  the  Marsupials,  he  admits  the  possil)ility  of  their  being 
related  to  the  Monotremes,  and  even  goes  so  far  as  to  say  "whether  they  are 
to  be  considered  as  a  branch  of  the  monotreme  or  of  the  marsupial  stock  is 
an  unsettled  ([uestion." 

Between  1S91  and  1S98  Osborn  published  three  other  papers  dealing 
with  the  Multitul)erculates  in  which  he  deals  chiefly  with  the  Cretaceous 
genus  Men  isror.s'.su,s. 

Till  1888  every  writer,  so  far  as  I  am  aware,  agreed  that  Plaglaulajr  and 
its  allies  were  Marsupials,  though  Osborn  expressed  doul)ts  as  to  their  being 
Diprotodonts,  and  all  except  Owen  agreed  that  Plugiaulajc  was  not  a  carni- 
vore. In  this  year  Poulton  discovered  that  Ornithorhj/tichus  has  in  the  young 
condition  teeth  which  have  irregular  crowns  slightly  suggesting  the  molars 
of  Microlcslrs  and  Plagiaidax,  and  Cope  in  commenting  on  the  discovery 
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said,  "it  renders  it  extremely  probable  that  the  MuliUuberculata  are  Mono- 
tremal'a,  and  not  Maraupialia."  Thereafter  he  divided  the  Prototheria 
into  three  suborders,  Protodonta,  Multituberculata,  and  Monotremata. 

Since  1888  the  authorities  have  been  divided,  some  holding  that  the 
Multituberculata  are  Prototherians,  others  that  they  are  Marsupials, 
neither  side  being  able  to  supply  very  much  evidence  in  defence  of  their 
position. 

In  1909  the  first  good  skull  of  a  Multituberculate  was  described  by 
Gidlej",  who  concluded  from  the  many  resemblances  to  the  appearances 
presented  by  the  tj-pical  Diprotodonts  that  Ptilodia  and  the  other  allied 
forms  are  Diprotodont  Marsupials.  This  conclusion  was  accepted  by  most, 
including  Osbom,  and  Scott. 

Gregory  in  his  'Orders  of  Mammals,'  published  in  1910,  while  agreeing 
that  the  "  Multituberculates "  are  Marsupials,  is  not  convinced  that  they 
are  true  Diprotodonta  for  the  following  reasons: — "(1)  because  so  far  as 
indicated  by  Marsh's  Allodon  fortia,  the  enlarged  incisor  in  Multitubercu- 
lates is  i^,  whereas  in  Diprotodonts  it 
seems  to  bei';  (2)  because  the  Multi- 
tuberculates differ   greatly  from   the 
true  Diprotodonts  in  the  character  of 
the  cheek  teeth;  because  homoplastic 
resemblances,    especially    among    re- 
lated groups,  is  so  frequently'  shown 
in  the  dentition."     In  the  table  that 
he  gives  on  p.  229.  howe\or.  he  derives 
the  Multituberculates  quite  independ- 
ently of  all  the  other  mammals  from 
a  Triassie  Prototherian  ancestor. 

In  1910  I  publiNhed  a  paper  'f)n 
Tritj/lodon  and  the  relationships  of  the 
Multituberculata,'  in  which  I  argued 
that  there  were  strong  reasons  for 
doubting  their  being  Diprotodont 
Marsupials  and  no  conclusive  evi- 
dence of  their  l>eing  Marsupials  at  all 
had  l)een  advance*!  by  Gidlcy.  It 
was  pointed  out  that  the  Diprotodont 
Marsupials  as  we  know  them  today 
have  sprung  from  a  Polyprotwlont 
ancestor,  and  that  there  is  good  rca.son 
for  Wieving  that  the  Polyprotodonts 
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are  not  older  than  Cretaceous  times,  and  that  hence  the  Multituberculates, 
which  can  be  traced  back  to  Triassic  times,  cannot  be  at  all  nearly  related. 
The  conclusion  to  which  I  came  was  that  "in  the  present  state  of  our 
knowledge  it  seems  wisest  to  leave  the  Multituberculata  as  a  distinct  inde- 
pendent group  with  no  very  near  affinities  with  the  living  Monotremes, 
Marsupials  or  Eutherians."  I  regarded  TrUylodon  as  in  habit  a  root- 
eating  animal. 

As  regards  the  structure  of  TrUylodon  the  following  are  some  of  the  more 
important  characters  seen  in  the  only  known  specimen: — The  dental  for- 
mula is  probably  i3,  cO,  p4,  m3;  the  molariform  teeth  have  three  rows  of 
cusps  and  the  lower  teeth  have  worked  against  them  with  an  anteroposterior 
movement;  the  lacrymal  is  very  large;  the  frontal  region  of  the  skull  very 
narrow;  there  is  a  large  septomaxillary,  and  evidence  of  at  least  a  rudimen- 
tary internasal  process  of  the  premaxillary;  the  nasal  is  very  long  and  very 
wide  behind. 

I  have  given  a  restoration  of  the  skull  showing  what  appear  to  me  to  be 
the  probable  proportions  of  the  posterior  part. 

Plagiaulaz  Falconer  and  Ctenacodon  Marsh. 

Most  of  the  known  specimens  have  been  very  fully  figured,  and  until 
further  specimens  are  obtained  little  more  can  be  made  out  with  certainty. 
It  may,  however,  be  worth  discussing  the  possibility  of  Bolodon  being  founded 
on  the  upper  jaw  of  Plagiaidax.  This  possibility  was  suggested  by  Marsh 
and  by  Smith  Woodward  but  by  most  Bolodon  is  regarded  as  belonging 
to  a  different  family.  Still  it  seems  remarkable  that  a  number  of  mandibles 
of  Plagiaulax  are  obtained  in  a  certain  locality  with  no  trace  of  any  maxil- 
lary remains,  and  in  the  same  locality  a  number  of  maxillaries  of  Bolodon 
with  no  trace  of  any  mandibles. 

In  the  case  of  the  American  Upper  Jurassic  genus  Ctenacodon y  a  near  ally 
of  PlagiauhLX,  we  have  an  upper  jaw  which  Marsh  quite  confidently  refers 
to  the  same  genus,  and  a  second  type  of  maxilla  which  has  been  named 
Allodon,  which,  though  different,  is  clearly  allied,  and  I  think  it  belongs  to 
the  same  family,  but  if  we  assume  that  Allodon  is  a  Plagiaulacid,  Bolodon 
must  also  be. 

The  third  well  known  upper  jaw  of  manifestly  the  same  type  as  Bolodon 
is  Cope's  Chirox.  It  has  tliree  premolariform  teeth  and  three  more  compli- 
cated molars,  and  I  think  there  can  be  very  little  doubt  that  the  6  teeth  of 
Chirox  are  homologous  with  the  posterior  6  teeth  of  Bolodon.  Gidley's 
discovery  of  the  complete  skull  of  Piilodm  shows  that  Chirox  is  founded  on 
the  upper  jaw  of  PiiloduSy  and  renders  it  extremely  probable  that  Bolodon 
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is  founded  on  the  upper  jaw  of  Plagiaulax,  If  we  assume  this  we  must 
regard  the  Plagiaulacids  as  having  at  least  3  molars  in  the  upper  jaw  or  we 
have  to  consider  that  Bohdon  has  5  premolars  as  has  been  done  by  Marsh. 
Now  we  know  of  no  recent  mammals,  if  we  except  a  few  extremely  modified 
types  such  as  Orycteropus  and  Tatu,  that  have  more  than  4  premolars,  and 
as  even  the  Cynodont  reptile  Diademodon  has  4  premolars  it  seems  so 
extremely  probable  that  primitive  types  such  as  Tritylodon  and  Bolodon 
which  have  7  molariform  teeth  have  4  premolars  and  3  molars  that  one 
would  require  very  positive  evidence  to  the  contrary  to  believe  otherwise. 
So  far  as  I  am  aware  the  only  reason  why  such  a  view  is  not  universally 
held  is  that  in  the  lower  jaw  there  are  only  two  molariform  teeth,  and  the 
grooved  tooth  in  front  of  the  two  manifest  molars  in  Plagiaulax  and  allied 
genera  looks  like  the  grooved  tooth  in  some  Diprotodont  marsupials  which 
is  manifestly  a  premolar.  When  it  was  believed  that  Plagiaulax  was  allied 
to  Hypnprymntuf  as  was  held  by  Falconer  and  so  many  others  it  was  natural 
to  assume  that  the  large  grooved  teeth  in  the  two  genera  were  homologous, 
but  even  if  it  could  be  proven  that  the  Multituberculates  were  Marsupials 
there  would  be  quite  as  good  reason  for  comparing  the  Pla^avlax  tooth 
with  the  grooved  tooth  in  Abderites  where  it  is  certainly  the  1st  molar.  But 
as  in  my  opinion  the  grooved  teeth  of  HypsiprymnuSj  Abderites,  and  Plagiau- 
lax have  all  been  quite  independently  evolved  the  nature  of  the  teeth  in 
these  other  genera  need  not  concern  us  in  our  study  of  the  Plagiaulax  prob- 
lem. There  seems  to  me  to  be  only  two  possible  interpretations  of  the 
dental  formula  of  Plagiaidax  (Bolodon)  —  either  that  the  formula  is  ^,  ^ 
or  ^j  ^4  and  of  these  the  former  seems  much  the  more  probable.  If 
we  assume  this  to  be  the  correct  formula  for  Plagiaulax  the  complete  dental 
formula  for  the  more  primitive  Plioprian  would  probably  be  i^,  ^,  ^3,  ~ 
and  this  is  probably  also  the  formula  for  Ctenacodon,  though  not  improba- 
bly it  may  have  an  upper  canine. 

PtilodUB  Cope. 

By  far  the  best  known  of  the  Multituberculata  is  the  genus  Ptilodus 
Cope,  and  most  of  our  knowledge  we  owe  to  Gidley,  who  has  described  a 
beautiful  skull  and  a  number  of  the  other  parts  of  the  skeleton  which  are 
preserved  in  the  Ignited  States  National  Museum,  Washington.  Gidley *s 
description  leaves  little  to  be  desired,  and  though  on  one  or  two  points  I 
differ  from  him,  both  in  regard  to  the  interpretation  of  structures  and  as  to 
the  affinities  of  the  group,  I  feel  I  must  express  my  views  with  considerable 
hesitation.     Still,  as  I  incline  to  differ  from  him  in  one  or  two  points,  I 
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Uiink  it  wdl  to  state  those  points  so  that  future  vorkeia  may  have  thnr 
attentioQ  called  to  them. 

The  skull  has  been  very  Batisfactorily  iUustratcd,  and  shows  oompara- 
tively  little  that  is  not  seen  in  the  %ure.  There  is  one  little  point  to  which 
attention  might  be  called.  Ilie  back  of  the  lower  jaw,  which  is  shown  in  the 
side  view  of  the  skull,  has  the  oiHttnoid  region  supported  by  plaster,  and  if 
the  figure  be  copied  as  it  stands,  and  as  has  been  done  by  Scott  in  his  recent 
book,  a  misleading  idea  is  ^ven  of  the  shape  of  the  oonmoid  procew.  Gid- 
ley's  figure  "b"  shows  correctly  the  shape  of  the  coronoid  proOiss,  as  does 
also  his  text  figure  (fig.  8). 


Gidlej'  has  correctly  described  the  large  nasal  and  even  in  the  figure  he 
gives  the  sutures  are  roughly  indicated.  The  frontal  is  moderately  large 
and  in  the  restoration  of  the  skull  which  I  give,  it  will  be  seen  to  be  partly 
overlapped  behind  by  the  forward  e.xtention  of  the  lateral  parts  of  the 
parietals. 

The  sutures  between  the  squatno»als,  parletals,  and  interparietals  cannot 
be  made  out,  but  are  probably  as  I  indicate. 

The  zygomatic  arch  is  formed  by  a  large  anterior  process  of  the  squamo- 
sal and  a  well  developed  posterior  process  from  the  maxilla,  with  possibly  a 
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relatively  small  jugal  between.  The  exact  limits  of  these  elements  in  the 
arch  cannot  be  seen  with  certainty  as  both  arches  are  crushed  and  imperfect. 
There  can,  however,  be  no  doubt  that  the  maxillary  and  squamosal  portions 
of  the  arch  are  both  large,  and  I  do  not  think  that  the  jugal  enters  the  glenoid 
facet. 

The  under  side  of  the  skull  shows  one  or  two  points  of  interest.  In 
front  of  the  palatine  portion  of  the  maxilla  there  is  evidently  a  very  large 
anterior  palatine  foramen,  and  the  front  part  of  the  maxilla  is  curiously 
excavated  as  if  it  retained  a  large  nasal  floor  cartilage.  The  region  of  the 
skull  between  the  posterior  nares  and  the  basioccipital  is  unfortunately 
slightly  crushed,  and  it  is  extremely  difficult  to  be  at  all  certain  of  the  struc- 
ture. Pretty  manifestly  the  vomer  extends  backwards  some  distance  be- 
hind the  edge  of  the  secondary  palate.  The  pterygoids,  or  transpalatines, 
are  probably  lost.  In  the  figure  I  give  I  have  indicated  what  looks  like 
two  large  foramina  in  the  alisphenoid  region.  Between  the  front  of  the 
alisphenoid  region  and  the  occipital  condyle  is  what  I  believe  to  be  the  cast 
of  the  cochlea.  I  think  there  can  be  little  doubt  that  this  determination 
is  correct,  and  also  that  the  cochlea  is  of  the  typical  monotrematous  uncoiled 
form.  The  occipital  condyle  is  not  unlike  the  condyle  of  the  marsupials  or 
the  monotremes.  One  very  important  point  is  that  there  appears  to  be  only 
one  foramen  for  the  Xllth  nerve.  With  regard  to  the  tympanic  region  little 
can  be  said  with  certainty  owing  to  the  crushed  and  imperfect  condition 
of  the  specimen,  but  there  appears  to  me  to  have  been  no  alisphenoid  bulla, 
the  structure  of  this  region  probably  being  not  unlike  that  in  Oniithorhyii- 
chus.     In  my  opinion  it  cannot  have  been  like  that  of  any  marsupial. 

I  have  little  to  add  to  Gidley*s  description  of  the  postcranial  skeleton 
except  in  regard  to  what  he  believes  to  be  the  pelvis.  The  bones  look  so 
like  ilia  and  ischia  that  I  feel  sure  nine  out  of  every  ten  who  examine  the 
specimen  will  agree  with  Gidley  and  it  is  therefore  with  considerabla  hesi- 
tation that  I  venture  to  give  it  as  my  opinion,  that  more  probably  they  are 
the  scapulae  and  coracoids. 

In  the  specimen  as  preserved  there  are  two  girdles  lying  almost  side  by 
side  and  the  right  femur  lies  by  the  side  of  one,  the  whole  being  strikingly 
like  the  two  sides  of  the  pelvis  with  the  femur  almost  in  articulation  with  its 
corresponding  acetabulum.  A  careful  examination  of  the  two  girdles  shows, 
I  think,  quite  conclusively  that  the  one  is  the  right  and  the  other  the  left 
side  of  either  the  pelvis  or  shoulder  ginlle.  For  convenience  in  discussing 
the  structures  I  shall  refer  to  the  one  figured  by  Gidley  as  girdle  A  and  the 
other  one  which  he  has  not  figured  as  girdle  B. 

I  have  given  three  figures  of  girdle  A  and  two  of  girdle  B,  drawing 
them  natural  size  and  as  carefully  as  possible  with  camera  lucida.     Girdle 
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A  shows  an  upper  long  moderately  straight  bone  which  has  at  its  lower  end 
an  articular  cavity.     Continuing  downwards  the  upper  bone  is  joined  to  a 
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Fig.  4.     Al.  A2.  A3,  views  of  Girdle  A. 


Bl,  B2.  Views  of  Girdle  B. 


32, 
All  nat.  size. 


much  shorter  and  much  curved  lower  element.     In  front  of  the  upper  bone 
there  is  a  somewhat  folded  anterior  process. 

If  we  look  upon  the  girdle  as  is  done  by  Gidley  as  the  pelvis  girdle  A 
must  manifestly  be  of  the  left  side,  and  the  pubis  we  must  regard  as  lost. 
What  would  correspond  to  the  pubic  border  of  the  bone  is  slightly  imperfect 
in  the  specimen  and  this  girdle  alone  would  hardly  be  sufficient  to  settle 
the  question  whether  a  pubis  had  been  attached  and  broken  off.     We  may 

regard  it  as  quite  certain  that 

the  verv  curved  border  of  the 

- .  -  ^, 

lower  element  gave  no  attach- 
ment to  any  other  bone. 

Girdle  B  is  slightly  less  per- 
fectly preserved  and  the  lower 
element  has  been  slightly 
crushed  and  displaced.  Wlien 
an  accurate  drawing  of  the  lower 
element  of  this  girdle  is  laid  on 
a  drawing  of  the  lower  element 
of  girdle  A  it  is  quite  manifest 
that  whatever  the  element  is  in 
the  one  it  is  the  same  in  the 
other.  If  we  assume  that  it  is 
the  ischium  of  girdle  A  then 
girdle  A  must  be  the  left  pelvis 


\ 


Fig.  5.  Supposed  shoulder  of  girdle  of  Ptilodus 
gracilis  Gidley  for  comparison  with  the  shoulder 
girdle  of  Ornithorhynchus  anatinua  Shaw. 
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and  girdle  B  the  right.  If  now  we  look  at  the  drawings  of  girdle  B  assum- 
ing that  the  long  element  is  the  ilium  and  the  short  the  ischium  we  require 
to  fit  the  pubis  on  the  side  away  from  the  curve  of  the  supposed  ischium, 
but  while  the  specimen  is  a  little  imperfect  and  crushed  it  shows  this,  I 
think,  at  least  clearly  that  no  pubis  or  other  element  has  been  attached 
near  the  articular  cavity  on  the  side  away  from  the  ischial  curve.  The 
surface  here  of  the  bones  is  smooth  and  rounded.  It  does  look  as  if  there 
might  be  a  small  element  intercalated  between  the  upper  and  lower  bones 
by  the  side  of  the  articular  cavity  but  this  cannot  possibly  be  the  pubis 
and  appears  to  be  merely  a  fractured  portion  of  the  upper  element.  In 
neither  girdle  in  the  specimen  as  preserved  was  any  portion  of  what  might 
be  regarded  as  a  pubis  present  though  the  rest  of  the  girdle  is  well  preserved. 

The  conclusion  to  which  I  come  is  that  the  girdles  are  the  right  and  left 
shoulder  arches.  The  long  element  I  believe  to  be  the  scapula  and  the 
curved  lower  one  the  coracoid.  I  give  a  figure  slightly  restored  of  the  girdle 
as  I  interpret  it.  The  anterior  flattened  process  is,  I  believe,  the  acromion. 
The  glenoid  cavity  is  large  and  rounded  and  the  scapular  articular  surface 
has  been  extended  backwards  a  short  distance.  Though  this  backward 
development  of  the  articular  surface  is  lost  from  specimen  A  Gidley  has 
indicated  it  in  dotted  line  and  in  specimen  B  it  can  be  still  fairly  well  seen. 

If  the  whole  girdle  be  compared  with  the  shoulder-girdle  of  Omitho- 
rhynchus  it  will  be  seen  that  the  structure  of  the  two  agrees  fairly  closely. 
The  scapula  of  Omithorhynchus  is  very  curiously  twisted  to  suit  the  peculiar 
<iigSing  and  swimming  habits  of  the  animal.  In  Echidna  there  is  much  less 
twisting  of  the  scapula  and  in  the  Anomodonts  such  as  Dicynodan  the  scapula 
is  a  straight  flattened  bone  not  at  all  unlike  the  scapula  of  Ptilodus. 

The  element  which  I  regard  as  coracoid  is  not  at  all  unlike  the  coracoid  of 
Omithorhynchxis  and  very  likely  there  was  a  distinct  precoracoid  bone  as 
in  the  monotremes. 

Many  years  ago  Marsh  figured  some  bones  which  he  regarded  as  proba- 
bly belonging  to  one  of  the  Multituberculates  and  named  by  him  Camptomiis 
amplus.  These  include  the  lower  end  of  a  scapula  with  an  articular  facet 
for  a  distinct  coracoid  and  a  very  much  more  remarkable  bone  which  he 
refers  to  the  same  species  and  which  is  manifestly  correctly  identified  as  an 
interclavicle.  As  a  large  number  of  the  Cretaceous  remains  which  he  de- 
scribes from  the  same  beds  are  those  of  Multituberculates  it  seems  probable 
that  the  association  of  at  least  this  interclavicle  with  a  Multituberculate  is 
correct.  Any  animal  which  had  an  interclavicle  like  the  one  figured  must 
liave  had  a  large  coracoid  articulating  with  the  sternum  and  even  if  we  did 
not  know  that  an  interclavicle  of  this  t.x-pe  had  been  found  we  could  have 
predicted  that  any  mammal  which  had  a  large  coracoid  articulating  with  the 
sternum  was  likelv  to  have  an  interclavicle. 
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The  association  of  the  femur  with  what  I  regard  as  the  shoulder  girdles  is, 
I  believe,  purely  accidental.  The  few  bones  of  the  skeleton  of  Ptiiodv» 
weie  fotind  separate  and  mixed  up  in  the  matrix  and  there  is  no  trace  of  the 
sacrum. 

PoIymMtodon  Cope. 

Polymtutodon,  thouf^  described  by  Cope  as  early  as  IS78,  from  a  frag- 
mentary skull  and  lower  jaws,  and  though  known  later  by  many  other 
fragmentary  specimens,  has  until  now  never  been  very  satisfactorily  known. 
The  teeth  are  usually  well  preserved,  and  have  been  very  fully  described. 
There  are  two  incisors  in  the  upper  jaw,  a  large  pointed  one  which  is  proba- 
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bly  i2,  and  a  small  pointed  tooth  behind  it  which  is  probably  i3.  There  is 
no  canine  and  the  post-canine  teeth  are  represented  by  two  large  multitu- 
berculate  molars  and  a  small  tooth  with  a  flattened  edge  and  two  roots, 
which  is  situated  in  front  of  the  larger  tooth.  In  the  lower  jaw  there  is  a 
single  incisor  and  three  molars,  of  which  the  first  is  a  small,  flattened  tooth 
like  the  small  tooth  above,  and  the  two  posterior  molars  resemble  somewhat 
the  upper  teeth,  but  differ  in  having  two  rows  of  cusps  instead  of  three. 
A  number  of  skeletal  remains  have  been  figured  and  described  by  Cope, 
but  there  is  some  doubt  as  to  whether  these  belong  to  Polymastodon,  one 
bone  at  least  being  almost  certainly  not  of  Poly  mastodon. 

The  recent  expedition  of  the  American  Museum  to  the  Puerco  beds  of 
New  Mexico  was  fortunate  in  finding  a  number  of  fresh  specimens  of  Poly- 
masiodoriy  the  most  important  of  which  is  nearly  a  complete  skull  found  by 
Mr.  W.  J.  Sinclair  about  two  miles  east  of  Ojo  Alamo.  The  specimen  though 
found  broken  up  in  small  fragments,  has  been  fitted  together  by  Mr.  W. 
Granger  and  forms  a  skull  complete  except  for  the  basioccipital,  basi- 
sphenoid  and  some  other  portions  of  the  base.  The  upper  surface,  though 
imperfect  in  a  few  minor  details,  shows  almost  all  the  sutures  clearly  in  the 
greater  portion,  and  thus  reveals  for  the  first  time  the  structure  of  the  skull 
in  a  Multituberculate. 

Professor  Osbom  and  Dr.  Matthew  have  done  me  the  great  honor  of 
asking  me  to  describe  this  new  skull. 

The  skull  is  unusually  short  and  broad,  the  orbits  are  very  small  and 
not  separated  from  the  temporal  fossa,  which  is  extremely  large.  The  zy- 
gomatic arch  is  unusually  stout.  The  squamosal  passes  well  back  and  the 
glenoid  cavity  is  probably  in  a  line  with  the  front  of  the  basioccipital,  the 
articular  region  thus  being  much  further  back  than  in  typical  mammals. 

The  nasals  are  very  broad  both  in  front  and  behind,  but  somewhat 
broader  behind.  They  articulate  with  the  frontal  and  the  parietal  poste- 
riorly, and  laterally  witli  the  maxilla  and  premaxilla.  The  premaxilla  is 
well  developed  and  not  unlike  that  of  a  rodent,  it  having  a  long  suture  with 
the  maxilla  posteriorly  and  a  long  suture  with  the  nasal  above.  There 
appears  to  be  a  distinct  palatine  process  to  the  premaxilla,  though  this 
region  is  unfortunately  imperfect  and  the  extent  of  the  palatine  process 
cannot  he  made  out,  nor  the  size  of  the  anterior  palatine  foramen. 

I  fail  to  find  any  septo-maxillary,  though  a  loose  one  may  readily  have 
been  present  and  lost. 

The  maxilla  is  unusually  large,  forming  not  only  the  greater  part  of  the 
palate  but  much  of  the  side  of  the  face  and  about  two-fifths  of  the  zygomatic 
arch.  Above,  it  extends  up  to  the  nasal  and  also  meets  the  parietal,  com- 
pletely shutting  out  the  frontal  from  the  orbital  margin.     It  probably  forms 
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most  of  the  front  of  the  orbit,  and  certainly  forms  its  middle  portion.  The 
zygomatic  portion  has  a  long  articulation  with  the  squamosal,  completely 
shutting  out  the  jugal  from  the  lower  border  of  the  arch.  The  palatal 
portion  is  moderately  entire,  there  being  only  a  small  oval  vacuity. 

The  jugal  is  unusually 
small  and  rests  on  the  upper 
border  of  the  zygomatic  por- 
tion of  the  maxilla  and  squa- 
mosal. Though  imperfect,  it 
g  must  be  practic^ly  as  I  have 

restored  it.  The  slender  back 
portion  is  perfectly  preserved, 
and  is  seen  to  be  merely  a 
narrow  splint  of  bone.  The 
front  portion  probably  had  a 
postorbital  process  and  cct- 
tainly  did  not  reach  far  round 
the  anterior  orbital  margin,  as 
shown  by  another  specimen. 

The  frontal  bone  is  quite 
unlike  that  known  in  any 
other  mammal,  being  <K>m- 
pletely  shut  off  from  the  orbit 
by  the  parietal  and  the  nasal, 
and  in  being  unusually  small. 
The  two  together  form  a  dia- 
mond shaped  area  on  the  top 
of  the  skull,  the  front  two 
sides  being  bounded  by  the 
^  nasals  and  the  posterior  two 

bj'  the  parietals. 

I  can  find  no  trace  of  a  dis- 
tinct  lacrymal  bone.     If  one 
Fig.  7.    Skull  of  young  Orniihorhynrhui  aiaii-u»      occurs.  It  must  be  Very  Small 

8h.w.      i  nsl.  size.     Modified  from  v.  Bemmelen.  ^^j  situated  low  down  withm 

the  orbit. 
The  parietal  is  a  large  bone  which  forms  the  whole  of  the  inner  margin 
of  the  temporal  fossa.  In  Polymaatodon  tlie  brain  is  exceedingly  small  and 
the  parietal  region  is  narrow  and  the  bone  so  exceedingly  thick  that  no 
indication  of  the  size  of  the  brain  cavity  is  gi\'en  by  the  upper  view.  The 
wide  interorbital  region  is  probably  entirel\'  occupied  inside  by  the  nasal 
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cavity  and  air  sinuses.  The  back  part  of  the  parietal  is  indistinguishably 
fused  with  the  squamosal  and  interparietal,  the  whole  bone  being  very 
massive.  Anteriorly,  the  parietal  sweeps  forward  to  the  orbital  region, 
articulating  with  the  frontal,  nasal  and  maxillary. 

The  squamosal  is  extremely  large  and  besides  forming  a  large  part  of  the 
cranium  proper,  it  has  a  powerful  anterior  zygomatic  portion  which  meets 
the  maxilla  in  front  and  on  whose  upper  anterior  portion  reste  the  small 
jugal. 

The  occiput  is  very  large  and  broad,  but  in  only  one  place  can  any  trace 
of  a  sutiue  be  seen.  This  is  a  transverse  suture  dividing  what  is  probably 
the  lateral  portion  of  a  large  interparietal  above  from  what  may  be  opis- 
thotic  below  it. 


Fig.  8.      Skull  of  PolumailadBn  laiinli,  Copf.       i  IkaC.  alzC. 

The  mandible  of  Pdymaatodon  has  prc\'iouslj-  been  prctt\-  well  known 
though  to  one  or  two  points  may  attention  spcciallj'  be  calleti.  By  the 
large  majority  of  writers  the  "inflected  angle"  of  the  llultitulicrculatcs 
has  been  brought  forward  as  a  Muniupiul  ohiiructcr.  As  I  pointitl  out  in  a 
previous  paper  when  1  had  onlj-  figures  lo  go  hy  I  coultl  not  peraua<h'  myself 
there  was  anything  but  a  very  remote  rcscnibluncc  in  this  cliarai-ter  between 
Marsupials  and  Multituberculntes.  In  all  Mur.stipitils  there  h  n  well 
marked  angle  to  the  jaw  whi<'li  passe.-i  backwanls,  downwurds  nnd  inwards 
and  ends  in  a  sharp  process.  In  some  it  pusses  hiukwards  heliiml  the 
plane  of  the  articulation:  in  some  it  is  only  slightly  inflected.     In  neither 


130  BvUetin  American  Muteum  of  Natural  Hudory.      [Vol.  XXXIII, 

Plagiaulax,  PtUodia,  nor  Palyvuutodon  is  there  any  proper  angle  at  all. 
Tliere  is  an  inflected  border  or  ridge  lying  along  part  of  the  posterior  half  of 
the  inside  of  the  jaw,  but  one  has  only  to  compare  a  jaw  of  nilodiu  or 
Polymaatodon  with  that  of  any  Marsupial  to  see  how  very  unlike  they  are. 
Ttere  is  no  doubt  that  the  borders  are  homologous  but  owing  to  the  ex- 


Fts.  9.     Skull  of  jroung  OrnilhaTliynchui  anolinui  Shkw.     j  nat  die.     ModlBed  Kfter  T. 

tremely  backward  position  of  the  articulation  in  the  Multitubereuiates  the 
internal  pterygoid  muscle  has  to  be  inserted  further  forward  on  the  jaw. 
The  condition  of  affairs  in  the  Multitubereuiates  b  really  essentially  more 
like  that  in  OmUhorhynckus. 

The  two  jaws  were  rather  loosely  attached  at  the  symphysis. 

AFriNITIES  OF  THE  MuLTITUBERCULATA, 

Though  three  well  marked  tj'pes  of  Multitubereuiates  are  known  only 
two  are  represented  by  fairly  good  skulls  and  the  third  by  a  snout. 

Trill/lotion  the  oldest  known  type  represented  by  more  than  isolated 
teeth  is  unquestionably  also  the  most  primitive  in  structure.  It  differs 
from  Marsupials  very  markedly  in  the  dentition  —  the  enlarged  12,  and  the 
seven  multi tubercular  inolariform  teeth,  in  having  a  well  developed  septo- 
maxillary,  and  from  most  in  the  large  size  of  the  lacrymal.  It  resembles 
Monotremes  in  having  a  large  septomaxillary,  and  differs  from  them  in 
possessing  a  large  lacrj  mal,  but  little  can  be  done  in  the  way  of  comparison 
as  only  the  preorbital  part  of  skull  of  Trilylodon  is  preserved,  and  the  pre- 
orbital  part  of  the  skull  of  both  known  Monotremes  is  extremely  specialised. 
It  is  almost  as  difficult  to  institute  a  comparison  with  the  Cynodonts, 
the  evidence  so  far  as  it  goes  seems  to  show  that  Tritylodoti  is  not  very  nearly 
related  to  the  Cynodonts,  and  I  am  of  opinion  that  when  a  good  skull  is 
obtained  it  will  prove  Trilylodon  to  be  a  mammal  more  similar  to  living 
monotremes  and  marsupials  than  to  the  typical  Cjnodonts. 
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Plagiaulax  and  PHIodua  are  doubtless  members  of  a  common  family, 
and  though  PtUodus  occurs  so  very  much  later  in  time  it  differs  from  the 
older  form  surprisingly  little.  The  large  majority  of  palaeontologists  from 
Falconer  and  Owen  to  Gidley  have  regarded  the  Plagiaulacidae  as  a  family 
of  the  Diprotodont  Marsupials.  Practically  the  only  arguments  advanced 
by  the  early  writers  in  favour  of  this  view  were  the  resemblance  of  the  large 
cutting  tooth  in  the  lower  jaw  to  the  last  premolar  in  Hypsiprymnua  and 
other  Rat  Kangaroos,  and  the  fact  that  the  Plagiaulax  mandible  has  a 
somewhat  inflected  angle.  Gidley  advanced  the  additional  argument  from 
the  skull  he  discovered  of  the  marsupial-like  perforations  of  the  palate. 
As  I  pointed  out  in  my  previous  paper  none  of  these  arguments  is  of  very 
much  weight.  Perforations  of  the  palate  are  found  in  Macroscelides  and 
Erinaceus  among  the  Eutheria.  The  large  grooved  tooth  of  the  Plagiaulacids 
is  much  more  likely  to  be  the  1st  molar  than  the  last  premolar,  and  to  be 
thus  not  homologous,  but  the  result  of  convergence.  And  the  inflected 
angle  of  the  Plagiaulacid  jaw  is  so  very  unlike  the  angle  of  the  jaw  of  marsu- 
pials that  one  hesitates  to  call  it  even  convergence.  The  Plagiaulacids 
might  almost  be  said  to  have  no  proper  angle  to  the  jaw  at  all  but  only  an 
inflected  border  which  is  not  produced  backwards  to  form  an  angle. 

The  zygomatic  arch  of  Ptilodus  is  unfortunately  too  much  fractured  to 
render  the  structure  quite  certain.  There  can  however  I  think,  be  no  doubt 
that  the  maxilla  and  the  squamosal  form  the  greater  part.  In  the  restora- 
tion I  give  I  have  represented  the  jugal  as  separating  the  maxilla  from  the 
squamosal,  but  it  is  quite  possible  that  this  middle  portion  is  either  maxilla 
or  squamosal  and  that  the  jugal  is  only  on  the  upper  side  of  the  arch  as  in 
Polynuutodon. 

The  most  important  characters  in  Ptihdus  as  pointing  to  the  affinities 
are  the  uncoiled  cochlea  and  the  presence  of  a  large  coracoid. 

Polymastodon,  though  later  in  time  than  Plagiaulax  and  considerably 
specialized,  throws  much  additional  light  on  the  affinities  of  the  group. 
The  skull  is  quite  unlike  that  of  any  other  known  mammal.  Possibly  some 
of  the  peculiarities  are  due  to  specialization.  For  example  we  find  in  some 
rodents  a  very  marked  reduction  of  the  jugal  with  an  increase  in  size  of  the 
zygomatic  portion  of  the  maxilla.  In  Fiber  the  maxilla  nearly  reaches 
the  squamosal  and  in  Castor  and  others  the  lacrymal  is  small  and  mainly 
situated  within  the  orbit.  We  even  find  in  Castor  the  frontal  partly  en- 
closed behind  by  the  parietals.  So  that  we  have  altogether  in  rodents 
quite  a  number  of  resemblances  to  characters  found  in  Polymastodon. 
Most  likely  they  are  all  due  to  convergence,  though  the  suggestion  has  been 
made  by  Ameghino  that  the  Rodents  have  sprung  from  the  Multitubercu- 
lates,  and  one  would  like  to  hesitate  before  denying  the  possibility. 
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In  the  following  table  I  have  given  the  principal  Multituberculate  char- 
acters, and  the  occurrence  of  similar  characters  in  the  C>Tiodontia,  the  Mono- 
tremata,  the  Marsupialia  and  Eutheria. 


MuUituberculate  characters  seen  in  other  groups. 


Multituberculata 

1.  Sep  to  maxillaries 

( Tritylodon) 

2.  Large  nasals 

3.  Lacrym&l  large 

( Tritylodon) 
L.  small  or  lost 
(  Poly  maaiodon) 

4.  Frontals  small 

5.  Parietals  overlap- 
ping frontals  at  side 

6.  Jugal  small  on  upper 

side  of  arch  {Poly- 
maatodon) 

7.  Maxilla  meeting 
squamosal 

8.  Perforated  palate 

9.  Palatine  process  of 
premaxilla 

10.  Large  vomer 

11.  Uncoiled  cochlea 

12.  3  incisors 

13.  2nd  incisor  largest 

14.  Posterior  molars 
multituberculate 

15.  Single  foramen  for 
Xllth  nerve 

16.  Mandible  with 
small  inflcx!ted 
border 

17.  Well  developed 
coracoid 

18.  Interclavicle  {Cam- 

ptomus) 


Cj-nodontia 
X 

X 
X 


Monotremata 
X 


Marsupialia 


X 
X 


Eutheria 
rarely     {Daaypua, 

Tatu) 
rarely  {Hyatrix) 
most 

many  rodents 


X 
X 


X  (Lyco- 

ffnathua) 
X 
X 
rarely  (Lycoonathua) 


X  (young) 


X 
X 


X 
X 


Diprotodonts 


some  Insectivores 

some  Insectivores 
X 

most 

most 

rarely 

rarelyCconvergenoe) 


X 


some  suggestion  marked  Inflected  inflected     angle    in 
of  inflection  angle  of  diff.         many  rodents 

type 


X 


X 


in    Ornitho- 
rhynchua 
X 

X 


X  (foetus) 


When  the  known  characters  of  Multituberculates  are  looked  for  in  other 
groups  it  at  once  becomes  manifest  that  the  nearest  affinity  is  with  the  Mono- 
tremes,  and  in  a  number  of  characters  the  agreement  is  so  striking  as  to 
suggest  that  the  affinity  is  pretty  close.  There  is  however  one  difficulty 
that  arises  in  that  Pohjmastodon  comes  much  nearer  to  the  Monotremes  than 
does  the  very  much  more  primitive  Tritylodon.  We  might  assume  that 
the  ]Monotremes  and  Multituberculates  branched  off  independently  from 
the  Cynodont  reptiles,  and  that  all  the  resemblances  are  due  to  convergence ; 
but  against  this  is  the  extreme  improbability  of  the  articular  and  quadrate 
becoming  converted  into  auditory  ossicles  of  a  similar  type  independently  in 
two  lines.     But  if  we  agree  that  the  Multituberculates  and  Monotremes 
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had  a  common  ancestor  as  late  as  Rhoetic  times,  when  did  the  separation 
take  place? 

The  structure  of  the  zygomatic  arch  in  Polymastodon  is  very  remarkable. 
It  is  not  primitive,  for  nothing  exactly  like  it  occurs  in  any  of  the  Therap- 
sida,  and  all  known  Cynodonts  have  well  developed  jugals.  From  what  we 
see  in  rodents  we  may  infer  that  the  zygomatic  process  of  the  maxilla  has 
become  greatly  developed  in  connection  with  the  great  specialisation  of  the 
posterior  molars,  and  rodent-like  movements  of  the  jaws.  But  how  is  the 
similar  structure  of  the  arch  in  Monotremes  to  be  explained?  Presumably 
by  their  being  descended  from  an  ancestor  which  had  a  similar  type  of 
molars,  and  a  rodent-like  movement  of  the  jaws.  If  this  be  so  either  the 
Monotremes  have  been  descended  from  a  primitive  type  |)erhaps  allied 
to  Tritylodan  and  by  convergence  acquired  structures  such  as  are  seen 
in  Polymastodon,  or  they  may  have  sprung  from  a  later  type  of  Multitu- 
berculate. 

Marsh  has  shown  that  in  Cretaceous  times  there  were  many  Multituber- 
culates  with  teeth  not  imlike  those  of  Polymastodon  and  not  improbably  in 
Middle  Jurassic  times  there  may  have  been  Multituberculates  which  while 
retaining  the  large  septomaxillaries  of  Tritylodan  had  by  the  adoption  of 
some  change  of  diet  taken  on  a  greater  development  of  the  posterior  molars, 
and  acquired  a  jugal  arch  like  that  of  Polymastodon,  with  increase  in  size 
of  the  parietals  and  reduction  of  the  lacrymals.  From  such  an  ancestor 
the  living  Monotremes  may  have  sprung.  I  do  not  place  any  great  weight 
on  the  pattern  of  the  rudimentary  molars  of  Omithorhynckus,  but  it  is 
certainly  remarkable  that  in  Polymastodon  there  are  only  two  large  molari- 
form  teeth,  and  even  in  the  Plagiaulacids  only  the  last  two  in  the  lower  jaw 
are  multituberculate,  and  that  in  Omithorhynckus  there  are  also  only  two 
large  molars  retained. 

The  conclusions  which  seem  to  me  most  probable  are  (1)  that  in  Upi>er 
Triassic  times  the  ancestral  mammal  arose  from  a  generalised  Cynodont; 
(2)  that  very  early  there  branched  off  from  the  main  line  which  gave  rise 
to  the  Protodontia,  the  Trituberculata,  the  Triconodontia,  and  ultimately 
the  Marsupials  and  Eutherians,  a  side  branch  of  small  herbivorous  forms 
which  losing  their  canines  and  taking  on  a  peculiar  specialisation  of  the 
incisors  and  molars  started  the  line  of  the  Multituberculates;  (3)  that  the 
early  Multituberculates  were  mainly  herbivorous,  the  larger  forms  being 
root-eaters,  and  the  smaller  probably  like  mice  practically  omnivorous; 
(4)  that  later  on  some  small  types  become  mainly  insectivorous  and  the 
lower  premolars  and  1st  molar  became  specialised  as  cutting-teeth  e.  g. 
Plioprion;  (5)  that  a  further  development  along  the  same  line  resulted  in 
the  development  of  small  carnivores  such  as  Plagiaulax  which  probably 
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fed  on  lizards^;  and  (6)  from  a  Middle  Jurassic  herbivorous  Multitubarcii- 
late  there  probably  arose  the  line  which  after  considerable  specialisatioii  ami 
degeneration  resulted  in  the  Monotremes. 


Note. —  At  the  time  of  Dr.  Broom's  departure  for  Europe,  when  this  artiide 
in  galley  proof,  I  was  engaged  in  the  preparation  of  a  specimen  of  a  Plagiaubusid  oIh 
tained  from  the  Puerco  formation  of  New  Mexico  last  summer.  The  speciinfla  caor 
sisted  of  the  posterior  portion  of  the  skeleton  and  included  two  elementfl  wittoh 
appeared  to  be  the  two  halves  of  the  pelvis  although  at  the  time  Dr.  Broom  Im(  iftw 
them  they  were  not  sufficiently  removed  from  the  matrix  to  be  certain  of  their  idmti- 
fication.  Enough  was  exposed  though  to  assure  him  that  the  bones  were  the  nme 
elements  as  those  of  the  National  Museum  specimen,  which  he  had  figured  as  neapwla 
and  coracoid,  whether  they  pertain  to  the  shoulder  or  to  the  pelvic  girdle.  Further 
preparation  has  shown  that  these  bones,  without  question,  belong  to  the  p^yis  fiut 
to  such  an  unusual  pelvis  that  a  misinterpretation  based  upon  less  complete  and  more 
poorly  preserved  material  might  readily  be  made.  This  note  is  inserted  at  Dr. 
Broom's  request.  A  description  of  this  new  American  Museum  specimen  will  be 
published  later. —  Walter  Granger. 


1  'When  three  years  ago  I  suggested  that  Plagiaulax  was  a  carnivorous  modiflcatloiierilie 
Multituberculata  specialised  for  killing  and  eating  lizards  I  was  not  aware  that  Owm 
made  exactly  the  same  suggestion  though  I  knew  that  Owen  regarded  Plagiautus  m  % 
▼ore. 
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Article  IX  —  A  FURTHER  COMPARISON  OF  THE  SOUTH  AFRICAN 
DINOCEPHALIANS  WITH  THE  AMERICAN  PELYCOSAURS. 

By  R.  Broom. 

When  in  1878  Cope  first  described  an  example  of  the  American  Pdyco- 
saurs  he  regarded  them  as  belonging  to  the  Rhynchocephalia,  but  very  shortly 
afterwards  he  recognized  affinities  with  two  other  groups  —  the  forms  with  a 
roofed  temporal  region  which  we  now  group  under  the  name  Cotylosauria, 
and  the  South  African  Permian  reptiles  placed  by  Owen  in  the  orders 
Anomodontia  and  Theriodontia,  and  soon  he  came  to  regard  the  Therio- 
dont  aflSnity  as  stronger  than  the  Rhjuchocephalian. 

From  1878  till  now  many  different  views  have  been  expressed  as  to  the 
affinities  of  the  Pelycosaurs.  For  years  most  were  inclined  to  agree  with 
Cope  in  recognizing  a  close  afiinity  with  the  South  African  mammal-like 
types.  Then  from  1897  onwards  almost  all  palaeontologists  followed  Baur 
and  Case  in  believing  that  the  affinities  were  more  marked  with  the  Rhyncho- 
cephalians. 

In  1910  I  endeavored  to  show  that  there  was  a  distinct  genetic  relation- 
ship between  the  Pelycosaurs  and  the  South  African  mammal-like  reptiles, 
and  especially  with  the  Dinocephalians.  Yet  though  all  the  additional  evi- 
dence tends  the  further  to  strengthen  this  view  it  must  not  be  thought  that 
the  earlier  views  of  Cope,  Baur,  and  Case,  had  no  truth  in  them.  The 
relationship  of  the  Pelycosaurs  with  the  Cotylosaurs  is  very  manifest  and 
there  can  be  little  doubt  that  the  former  is  descended  from  the  latter. 
With  the  Rhynchocephalians  there  are  also  many  marked  affinities.  Both 
have  doubtless  had  a  common  ancestry  in  the  Cotylosaurs  and  though  they 
have  branched  off  in  different  directions  they  still  each  retain  a  good  many 
common  characters. 

With  the  South  African  Dinocephalians  the  affinities  are  much  more  close 
as  I  hoi>e  to  show,  and  while  some  of  the  points  of  agreement  may  be  due 
to  convergence  others  I  feel  convinced  are  due  to  a  fairly  close  genetic 
relationship. 

In  my  paper  of  1910  on  "  A  comparison  of  the  Permian  Reptiles  of  North 
America  w^th  those  of  South  Africa"  I  showed  that  the  bones  of  the  skull 
of  Dimetro(io7i  so  far  as  can  be  seen  from  the  outside  agree  closely  with  those 
of  the  S.  African  Dinocephalian  Dclphinognathus,  In  the  figure  I  gave  the 
front  of  the  Delphiuognathm  skull  was  restored  from  the  nearly  allied  genus 
Moschops.     The  sutures  shown  are  from  the  S.  African  Museum  type  speci- 
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men  of  Delphinogrtaihvs  amocephaliu  where  they  can  be  clearly  traced. 
Though  one  or  two  skulls  of  Moschops  and  other  Dinocephalians,  are  known, 
no  skull  shows  the  sutures  so  clearly  as  the  specimen  which  I  have  figured. 
Though  the  Dinocephalians  were  presumably  planteaters  and  Dimetrodon 
a  carnivorous  type,  and  the  skulls  like  every  other  part  of  the  skeleton 
modified  to  suit  verj-  different  habits  the  strikingly  close  agreement  of  the 
bones  of  the  skulls  as  regards  their  relations  to  each  other  is  remarkable. 

The  Dinocephalians  have  the  bones  of  the  top  of  the  skull  enormously 
thickened,  yet  all  the  bones  around  the  orbit  and  the  temporal  fossa  closely 
agree  with  those  in  Dimetrodon.  M| 

The  structure  of  the  occiput  is  not  certainly  known  in  any  Dinocepha- 
lian.    It  is  beautifully  preserved  in  quite  a  number,  but  it-is  extremdy 


Tbe  puts  shaded  u 


difGcult  fo  trace  all  the  sutures,  though  some  can  be  made  out  clearly. 
There  is  certainly  a  transverse  suture  above  which  there  appear  to  be  a 
large  interparietal  or  fused  postparietals  and  a  pair  of  tabulars.  Between 
the  transverse  suture  and  the  large  foramen  magnum  there  appears  to  be  a 
supraoccipital.  The  cxoccipitals  are  small,  and  the  paroccipital  very  large. 
If  the  structure  has  been  correctly  interpreted  it  will  be  seen  to  agree  closely 
with  that  of  the  Anoniodonf^  and  Cyno<iont,s. 

The  occiput  in  the  Pelycosaurs  has  never  yet  been  very  satisfactorily 
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made  out.  In  1909  I  examined  the  best  specimens  of  Dimetrodan  in  the 
Am.  Mus.  but  as  there  were  one  or  two  points  on  which  I  felt  doubt  I  did 
not  publish  my  drawings.  V.  Huene  has  recently  gone  over  the  same  speci- 
mens, and  come  to  much  the  same  conclusions  as  I  did,  namely  that  there 
is  a  pair  of  dermo-supra-occipitals  or  post  parietals,  a  pair  of  tabulars,  a 
median  supraoccipital,  small  exoccipitals,  and  large  opisthetics  (paroccipi- 
tals).  Fortunately  I  have  come  across  in  the  collection  of  the  American 
Museum  a  crushed  but  fairly  good  skull  of  apparently  Theropleura  retroversa 
Cope.  While  the  occiput  is  somewhat  crushed  much  of  the  structure  can  be 
made  out  without  question.  There  are  behind  the  parietals  a  pair  of  i>ost- 
parietals,  with  on  each  side  a  large  tabulare.  The  tabulare  articulates  with 
the  posterior  process  of  the  parietal  and  also  with  the  squamosal.  Below 
the  pair  of  post  parietals  is  a  large  median  supraoccipital.  Though  the  occi- 
pital condyle  and  exoccipitals  are  present  in  the  specimen  they  are  dis- 
placed and  crushed,  and  have  been  restored  in  the  drawing  in  dotted  line. 
In  some  other  Pelycosaurs  e.  g.  Edaphosaurus,  the  postparietal  is  a  single 
median  bone,  and  the  tabulars  are  narrow. 

It  will  be  seen  that  the  occiput  agrees  essentially  with  the  type  found 
in  the  African  types.  It  also  agrees  fairly  closely  with  the  type  found  in 
Diadectes  which  may  be  regarded  as  the  primitive  reptilian  type. 

The  lower  jaw  has  not  hitherto  been  fully  described  in  either  the  Dino- 
cephalians  or  Pelycosaurs,  though  Case,  v.  Huene,  and  I  have  figured  the 
outer  side  of  the  jaw  of  Dimetrodon,  and  Case  has  given  drawings  of  the  bones 
of  the  inner  side  in  which  an  attempt  is  made  to  delimit  the  various  bones. 
Prof.  Williston  has  recently  sent  me  a  drawing  of  the  jaw  of  Dimetrodon 
which  is  the  most  satisfactory  of  the  inner  side  yet  made,  and  in  a  note  in 
"  Science"  10th  Oct.,  1913,  gives  a  brief  description  of  it. 

The  structure  of  the  Dinocephalian  mandible  though  fairly  well  shown 
in  the  type  of  Moschops  capensis  Broom  is  shown  in  practically  every  detail 
in  an  allied  form  which  may  be  called  Moschogn^hus  whaitsi. 

On  the  outer  side  of  the  jaw  the  dentary  forms  about  the  interior  §, 
the  back  third  being  formed  by  the  articular,  angular  and  surangular.  On 
the  inner  side  the  dentary  forms  most  of  the  symphysis  and  most  of  the 
upper  half  of  the  anterior  third.  There  is  no  precoronoid  bone  present. 
The  splenial  forms  the  lower  comer  of  the  symphysis  as  indicated  in  the 
figure  and  occupies  most  of  the  lower  half  of  the  anterior  portion  of  the  jaw. 
It  does  not  pass  round  to  the  outer  side.  The  prearticular  posteriorly  lies 
underneath  the  articular  and  passes  forwards  forming  the  lower  margin  of 
the  Meckelian  fossa  and  passing  between  the  splenial  and  the  coronoid 
reaches  the  i>osterior  part  of  the  dentary.  The  coronoid  is  a  fairly  well 
developed  bone  which  lies  in  front  of  the  Meckelian  fossa  and  passes  forwards 
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aome  dhtance  »stbg  oo  the  deotaty.  It  ia  wan  flattened  tluB  OMitl, 
■ltd  duNi^  the  jaw  haa  a  McctoJiaa  foaaa  it  ia  vfxj  Bamnr  and  diffen 
oanndcfably  fma  the  wide  foaaa  aeen  in  the  Cotykaataian  jaw.  Hie  anga- 
lar  ftmna  about  the  lower  third  of  the  pfiaterior  half  uA  the  jaw.  At  ita 
poatcrior  lower  border  the  angnlar  forma  a  tiun  Iaii4ike  <iipanaioP  iriiidi 


ns.  a.    Iimtr  d(to  of  Mittlftite  ct  MttattafMht*  wJbaiM  Braom.    |  IM.  riMh 

pasung  down  from  near  die  middle  of  the  bade  part  <tf  the  outer  aurf  ace 
forms  a  deep  nazrow  hoUow  audi  aa  ia  also  seen  in  the  Pelycoaaun  and  most 
^nier^isids.  lie  articular  has  two  rounded  uticular  pits  which  look  back- 
wards and  a  little  inwards.    There  is  a  short  postarticular  process. 

Ilie  structure  of  the  outer  side  of  the  Pelycosaur  jaw  as  has  been  known 
for  some  years  is  almost  exactly  similar  to  that  of  the  Dinocephalian.  The 
structure  of  the  inner  side  has  not  hitherto  been  fully  known. 

The  following  description  is  based  on  the  beautifully  preserved  jaw  in  the 
National  Museum,  Washington.  It  is  there  labelled  Dimetrodon  cruciger, 
but  whether  it  b  the  jaw  of  a  species  of  Dimetrodon  or  of  Naotaunu  or  of 
some  other  Pelycosaur  need  not  for  the  present  concern  us.     It  is  certainly 
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the  jaw  of  a  near  ally  of  Dtmetrodon  if  not  a  species  of  that  genus  and  cer- 
taraly  of  a  Pelycosaur.  The  inner  side  of  the  jaw  shows  the  following  bones : 
dentary,  splenial,  angular,  prearticular,  articular,  surangular,  coroaoid. 
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and  precoronoid.  The  dentary  only  shows  at  the  symphysis  and  a  little 
behind  and  to  a  slight  extend  along  the  alveolar  border.  The  splenial  forms 
most  of  the  inner  side  of  the  anterior  half  of  the  jaw.  Above  it  is  a  small 
supposed  precoronoid  bone,  Williston  has  recently  discovered  this  element 
in  the  Dimetrodon  jaw  but  was  not  certain  whether  it  is  continuous  with  the 
coronoid.  The  coronoid  is  a  fairly  large  element  which  forms  the  anterior 
border  of  the  Meckelian  fossa  and  has  a  firm  articulation  with  the  upper 
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part  of  the  surangular.  Below  it  has  a  long  articulation  with  the  prearticu- 
lar.  In  front  it  has  a  long  articulation  with  the  precoronoid.  Williston 
describes  the  coronoid  in  Dimetrodon  as  lying  "at  the  summit  of  the  coro- 
noid  eminence,  extending  about  two  inches  back  of  the  teeth.  It  is  covered 
on  the  outer  side  by  the  dentary,  and  in  inserted  in  a  pit  in  the  surangular . . . 
If  it  is  continuous  with  the  alveolar  bone  [my  precoronoid),  as  it  seems  to  be 
the  connection  must  be  very  narrow."  As  will  be  seen  in  the  drawing  I  give 
the  condition  in  the  Washington  specimen  is  very  different.  The  angular, 
surangular  prearticular  and  articular  will  be  readily  understood  from  the 
figure  given. 

A  comparison  of  the  jaws  of  the  Pelycosaur  and  the  Dinocephalian  shows 
that  though  the  jaws  are  specialized  as  regards  the  dentition  in  quite  differ- 
ent ways  the  essential  structure  is  almost  identical.  The  only  difference 
of  importance  is  the  loss  of  the  precoronoid  bone  in  the  Dinocephalian. 


In  fact  the  Dinocephalian  jaw  might  be  regarded  as  a  Pelycosaurian  jaw 
in  which  the  dentary  had  become  much  more  powerfully  developed  in  con- 
nection with  the  great  specialization  of  the  teeth. 

The  vertebra  of  the  Dinocephalian  differ  from  those  of  the  Pelycosaurs 
in  being  much  more  massive  anil  in  lacking  the  specialization  of  the  spines, 
but  in  general  structure  the  agreement  is  close. 

A  comparison  of  atlas  and  axis  in  the  two  groups  will  be  seen  in  the  figures 
given.  Though  doubtless  many  of  the  characters  are  common  primitive 
features  the  striking  similarity  of  the  atlas,  and  the  relations  of  the  axis 
transverse  process  to  the  centrum  seems  to  suggest  affinity. 

The  cer\ical  vertebrte  are  seen  in  Fig.  5  to  be  closely  simitar  in  the  two 
groups. 

The  dorsal  and  later  cervical  vertebrse  of  the  Pelycosaur  are  very  re- 
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markable  in  the  peculiar  specialization  of  the  transverse  processes.     Fig. 
6  shows  that  the  Dinocephalians  have  an  exactly  similar  specialization. 

The  limbs  in  the  Dinocephalians  differ  from  those  of  the  Pelycosaurs  in  * 
being  relatively  much  more  massive.     The  Pelycosaurs  were  crawling  ani- 
mals with  feeble  limbs:  the  Dinocephalians  heavy  bodied  walking  animals, 
and  the  differences  in  the  girdles  and  limbs  are  readily  accounted  for  by  the 
differences  of  habits. 

Case  objects  to  my  comparison  of  the  South  African  forms  with  the 
America,  stating  that  "  Broom's  summary  of  evidence  only  cites  as  common 


Fig.  7.  Dorsal  vertebra  of  Moachopa  capensis  and  posterior  cervical  vertebra  of  Sphena' 
eodon  ferox.     The  latter  after  Case  and  Williston. 

characters  the  most  primitive  features,  which  all  date  from  the  time  when 
the  reptiles  separated  from  the  amphibians.  Such  a  relationship  of  the 
two  groups  must  be  admitted,  but  it  can  only  be  very  remote."  The  char- 
acters of  the  jaw,  to  take  only  a  single  point,  seen  in  the  two  groups  are  not 
amphibian  characters,  and  cither  we  must  assume  that  we  have  a  marvellous 
case  of  convergence  or  a  striking  affinity.  What  seems  to  me  the  most 
remarkable  thing  about  the  Dinocephalian  jaw  is  that  notwithstanding  the 
striking  specialization  of  the  front  part  the  back  half  remains  so  t>T)ically 
Pelycosaurian  as  to  be  practically  indistinguishable. 

The  later  South  African  Therapsids  have  all  taken  on  further  specializa- 
tions of  the  skull  and  jaw  and  though  they  can  be  readily  compared  with  the 
Dinocephalian  for  the  most  part  the  Dinocephalian  structure  is  nearer  to  the 
Pelycosaurian  than  to  the  Anomodont  or  Therocephalian. 
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Article  X-—  OOBIOSOMA  LONOUM  AND  RIVULUS  HEYEI,  NEW 
FISHES  FROM  THE  WEST  INDIAN  FAUNA. 

By  John  Treadwell  Nichols. 

Two  small  fishes,  each  the  type  of  a  previously  undescribed  species, 
have  recently  been  added  to  the  collections  of  the  American  Museum  of 
Natural  History. 

GobiOBoma  longum  sp.  nov. 

The  type  and  only  specimen,  No.  50^,  American  Museum  of  Natural  History, 
was  collected  in  the  Florida  Keys  near  Key  West  in  the  fall  of  1913,  by  Lieut.  Chap- 
man Grant  of  the  U.  S.  Army.  It  is  64  mm.  long  to  base  of  caudal,  depth  7  in  this 
measure,  head  5.    Eye  4  in  head,  maxillary  2.3.    The  body  is  long  and  compressed, 


Fig.  1.     OlohioMoma  longum  sp.  noY.     Nat.  size. 

the  head  deep  and  narrow,  the  eyes  anterior,  dorsal,  prominent,  very  close  together. 
The  maxillary  extends  to  beyond  the  vertical  from  the  posterior  margin  of  the  orbit. 
A  row  of  conical,  slightly  bent  teeth  in  the  upper  jaw,  with  smiJler  ones  behind  it. 
Lower  jaw  with  a  narrow  band  of  teeth.  The  gill-opening,  nearly  vertical,  is  con- 
tained 2.5  in  the  head.  The  body  is  scaleless.  Dorsal  VII-14,  Anal  13.  The  length 
of  pectoral  fin  about  equals  head,  united  ventrals  1.4  in  same.  Caudal  .8  in  head, 
rather  pointed,  vertical  fins  moderate.  Color  in  spirits  pale,  five  more  or  less  double 
horizontal  dark  marks  along  middle  of  sides,  the  last  terminated  by  a  dark  spot  on 
the  base  of  the  caudal.    Caudal  with  dark  cross-bars,  except  at  base. 

This  specimen,  a  gift  to  the  Museum  from  Lieut.  Grant,  is  tentatively 
placed  in  the  genus  Gohiosoma  on  account  of  its  lack  of  scales.  In  form 
and  appearance  it  is  quite  dissimilar  from  others  of  that  genus,  and  {>erhaps 
is  more  closely  allied  to  some  of  the  scaled  forms. 

Rivulus  heyei  sp.  nov. 

The  type  and  only  specimen,  No.  5069,  American  Museum  of  Natural  History, 
was  collected  on  Saona  Island  at  the  eastern  extremity  of  Haiti,  by  Mr.  Theodoor  de 
Booy.     It  is  20  mm.  long  to  base  of  caudal.     Head  3.6  in  that  length,  depth  4.2. 
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Eye  3.0  in  head,  length  of  pectoral  1.3,  of  caudal  1.2.  Dorsal  with  about  7  rays, 
anal  with  about  10.  Scales  about  40.  Dorsal  inserted  a  distance  before  caudal 
about  equal  to  head  behind  center  of  eye.  Its  insertion  about  equidistant  from  tip 
of  caudal  and  posterior  margin  of  gill-cover.  The  insertion  of  the  anal  about  equi- 
distant from  tip  of  caudal  and  tip  of  snout.  Caudal  strongly  rounded.  Color  in 
spirits  dark  olivaceous,  paler  below.  A  dark  lateral  blotch  placed  just  above  and 
behind  the  base  of  the  pectoral  distinct  on  right  side  only.  A  rather  large  (about  \ 
the  diameter  of  the  eye)  circular  black  spot,  surrounded  by  a  narrow  pale  ring,  at  the 
upper  base  of  the  caudal. 

This  specimen,  a  gift  to  the  Museum  from  Mr.  George  G.  Heye  of  New 
York,  seems  to  be  the  first  of  the  genus  recorded  from  Haiti.  Unfortunately 
it  is  too  small  for  satisfactory  study,  but  it  is  evidently  distinct  from  closely 
related  Rmdus  marmoraiua  Poey  from  Cuba,  of  which  we  have  several 
specimens  for  comparison, —  one  of  about  the  same  size.  From  these  the 
type  of  R.  heyei  differs  considerably  in  color.  It  lacks  the  pale  marbling, 
the  black  center  of  the  caudal  ocellus  is  broader,  the  pale  border  narrower. 
Its  pectoral  is  longer  and  the  head,  eye,  and  caudal  probably  slightly  larger. 

Named  for  Mr.  Heye  in  recognition  of  his  interest  in  furthering  knowl- 
edge of  Hoiti. 
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Article  XI.— REVIEW  OF  THE  GENUS  MICROSCIURUS. 

By  J.  A.  Allen. 

The  collection  of  tree  squirrels  in  the  American  Museum  of  Natural 
History  has  been  increased  in  the  last  few  years  by  the  addition  of  several 
hundred  specimens  from  Colombia,  Ecuador,  and  Peru.  These  added  to 
previous  collections  in  the  Museum  from  Central  and  South  America 
furnish  a  considerable  basis  for  a  preliminary  survey  of  the  tropical  Ameri- 
can Sciuridae.  They  alone  would,  of  course,  be  very  inadequate  for  such 
an  investigation.  It  was  my  privilege,  however,  to  spend  several  weeks 
last  year  in  a  study  of  the  South  American  squirrels  in  the  British  Museum, 
rich  in  types  and  other  historic  material,  and  to  have  with  me  a  large  selec- 
tion of  specimens  from  the  American  Museum  for  direct  comparison  with 
those  in  the  British  Museum. 

In  addition  to  these  resources  I  have  been  able  to  borrow  for  examination 
much  pertinent  material  from  the  United  States  National  Museum,  the 
Biological  Survey,  the  Field  Museum  of  Chicago,  the  Museum  of  Compara- 
tive Zoology  at  Cambridge,  the  Carnegie  Museum  of  Pittsburgh,  and  the 
Academy  of  Natural  Sciences  of  Philadelphia.  To  the  authorities  of  these 
several  institutions  I  tender  my  heartiest  thanks  for  prompt  and  cordial 
responses  to  my  requests  for  assistance,  without  which  the  present  studies 
could  not  have  been  undertaken.  I  am  especially  indebted  to  Mr.  Oldfield 
Thomas,  curator  of  Mammals  at  the  British  Museum,  for  placing  freely  at 
my  service  the  treasures  under  his  charge,  and  for  valued  help  in  my  work. 

The  present  paper  deals  with  the  Pigmy  Tree  Squirrels  (genus  Micro- 
sciurus).  It  is  my  purpose  to  prepare,  as  rapidly  as  may  prove  practicable, 
similar  reviews  of  other  groups  of  the  Central  and  South  American  Sciuridae, 
this  being  the  first  of  a  proposed  series. 

Genus  Microsciurus  Allen. 

Micro8ciuru8  (subgenus  of  Sciunts)  Allen,  Bull.  Amer.  Mas.  Nat.  Hist.,  VII,  p. 
332,  Nov.  8,  1895.     Type,  Sciurua  (Microsciurus)  alfari  sp.  nov. 

Micro8ciuru8  (subgenus)  Nelson,  Proc.  Washington  Acad.  Sci.,  I,  p.  32,  pi.  i, 
fig.  6,  pi.  ii,  fig.  2,  May  9,  1899.     Type  skull  figured. 

Microsciurus  (genus)  Goldman,  Smithson.  Misc.  Coll.,  LVI,  No.  36,  p.  4,  Feb. 
12,  1912  —  Miller,  Bull.  79,  U.  S.  Nat.  Mus.,  p.  338,  1912. 

Smallest  of  American  tree  squirrels;  ears  short,  rounded,  well-haired,  sometimes 
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tufted,  and  sometimeB  with  poBtauricular  patches  of  whitish  or  buffy  hairs.  Tail 
diort,  usually  narrow,  about  four  fifths  al  the  length  of  head  and  body.  Mamnue  6. 
Premolars  f .  Skull  short  and  broad,  with  a  very  short,  broad  rostrum  and  high- 
arched  braincase,  the  dorsal  outline  of  the  skull  very  convex;  nasals  very  short, 
about  one  fourth  of  the  total  length  of  the  skull,  much  less  than  the  interorbital 
breadth;  malar  broad,  vertically  expanded;  palate  extending  slifi^tly  beyond  the  last 
upper  molars;  upper  molariform  teeth  nearly  square,  the  length  and  breadth  of  the 
erowns  about  equal,  implanted  transversely  to  the  axis  of  the  toothrow;  outer  border 
of  the  crowns  without  median  accessory  cusps.  Instead  of  the  four  cusps  cm  the  outer 
margin  of  the  crown  present  in  typical  Sciurut,  there  are  only  two  in  Mieroaciurua. 

m 

The  Microiciuri,  or  pigmy  tree  squirrels,  form  a  closely  circumscribed 
group,  characterized  externally  by  small  size,  short,  narrow  taib  (about  as 
in  Tamias  and  Ettiamias),  and  dull  coloration,  usually  without  distinctive 
patterns.  These  features,  with  a  premolar  formula  of  f ,  serve  readily  to 
distinguish  them  from  their  nearest  allies,  the  guerlinguets  (subgenus,  or 
genus,  Otterlinguettis),  which  always  greatly  exceed  them  in  size,  have  k 
relatively  much  longer  tail,  a  premolar  formula  of  \,  and  a  longer,  narrower, 
and  less  convex  skull. 

The  geographical  range  of  Microsciurua  is  primarily  the  Andean  region 
of  South  America,  with  an  extension  northward  through  Panama  to  Costa 
Rica,  and  eastward  to  the  Guianas.  The  altitudinal  range  extends  from 
sea-level  to  about  8000  feet.  The  range  of  none  of  the  forms  is  as  yet  well- 
known,  several  of  them  being  thus  far  represented  in  museums  by  only  the 
type  specimens.  Doubtless  other  species  remain  to  be  discovered,  since 
little  is  known  of  the  distribution  of  the  group  in  Brazil,  Peru,  or  Ecuador. 
Almost  nothing  has  thus  far  been  recorded  of  their  habits.  Their  scarcity 
in  collections  would  seem  to  indicate  that  they  are  not  easy  to  discover  in 
the  heavy  tropical  forests  that  constitute  their  haunts. 

Following  is  a  list  of  the  species  and  subspecies,  with  their  type  localities 
and  statement  of  the  number  of  specimens  of  each  examined  in  the  prepara- 
tion of  the  present  paper. 

Microsciurua  alfari  alfari  Allen.  Volcano  Turrialba,  near  Jim6nez,  Costa  Rica. 
Specimens  examined,  6,  including  the  type. 

Microsciurus  alfari  venu^tulus  Goldman.  Gatun,  Canal  Zone,  Panama.  Speci- 
mens examined,  4,  including  the  type  and  a  tope  type. 

Microsciurus  alfari  hrowni  Bangs.  Bogaba,  Chiriqui,  Panama;  altitude  600  feet. 
Specimens  examined,  3,  topotypes. 

Microsciurus  boquetensis  Nelson.  Boquete,  Chiriqui,  Panama;  altitude  6000 
feet.     Specimens  examined,  2,  type  and  topot5T)e. 

Microsciurus  similis  similis  Nelson.  Cali,  Western  Andes,  Colombia;  altitude 
6000  feet.     Specimens  examined,  12,  including  the  type. 

Microsciurus  similis  fuscultMs  Thomas.  Juntas,  Rio  San  Juan,  Choc6  district, 
Colombia;  altitude  400  feet.  Specimens  examined,  5,  including  the  type  and  two 
topotypes. 
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Microsciurus  pusUlus  (Desmarest).    Cayenne.    Specimens  examined,  none. 

Microsciurus  otinits  Thomas.  Medellin,  Colombia.  Specimens  examined,  3, 
including  the  type  and  a  topotype. 

Microsdurus  chrysuros  (Pucheran).  Santa  F6  de  Bogota,  Colombia.  Specimens 
examined,  none. 

Micro9ciuru8  isihmiua  iathmius  Nelson.  Rio  Truand6,  Isthmus  of  Darien, 
Colombia.    Specimens  examined,  10,  including  the  t3rpe  and  a  topotype. 

Microsciurus  iathmitis  vivcUits  Goldman.  Near  Cana,  eastern  Panama;  altitude 
3500  feet.    Specimens  examined,  3,  the  type  and  2  topotypes. 

Microsciurus  mimulits  Thomas.  Cachavi,  Esmeraldas,  Ecuador;  altitude  560 
feet.    Specimens  examined,  14,  including  the  type  and  2  topotypes. 

Microsciurus  palmeri  Thomas.  Sipi,  Choc6  district,  Colombia;  altitude  150 
feet.  Specimens  examined,  12,  including  the  type  and  7  paratyi>es  (one  of  them  a 
topotjrpe). 

Microsciurus  sinumsi  Thomas,  Porvenir,  Bolivar  Province,  Ecuador;  altitude 
5000  feet.    Specimens  examined,  1,  the  type. 

Microsciurus  peruanus  Allen.  Guayabamba,  Peru;  altitude  4000  feet.  Speci- 
mens examined,  1,  the  type. 

Microsciurus  napi  Thomas.  Mouth  of  Rio  Coco,  upper  Rio  Napo,  Ecuador. 
Specimens  examined,  1,  the  type. 

Microsciurus  kiMii  (Gray) .     *  *  Brazil  (Castelnau ) . "    Specimens  examined ,  none. 

Microsciurus  breinroslris  sp.  nov.  Chanchamayo,  central  Peru;  altitude  5000- 
5300  feet.    Specimens  examined,  5,  including  the  type. 

Microsciurus  florencice  sp.  nov.  Florencia,  CaquetA  district,  Colombia;  altitude 
1000  feet.    Specimens  examined,  4,  including  the  type. 

Of  the  19  species  and  subspecies  here  recognized  (15  species  and  4  addi- 
tional subspecies),  the  types  of  15  of  them  and  topotypes  of  another  (browni) 
have  been  examined;  of  the  other  three  forms  {pusillus,  chrysuros,  kuhlii) 
no  specimens  have  been  seen.  Three  other  species  are  thus  far  known  only 
from  the  type  specimens,  while  four  are  represented  by  from  10  to  12  speci- 
mens each.  The  total  number  of  specimens  examined  in  the  present  con- 
nection is  86;  they  include  all  (except  the  type  of  browni)  known  to  exist 
in  American  museums  and  in  the  British  Museum,  as  follows:  British  Mu- 
seum, 36;  American  Museum  of  Natural  History,  30;  U.  S.  National 
Museum,  7;  Biological  Survey  collection,  10;  Museum  of  Comparative 
Zoology,  3. 

The  uniformity  in  size  and  proportions,  so  far  as  shown  by  the  available 
measurements  (see  table  of  measurements  on  p.  165),  throughout  the  group 
is  striking,  the  range  of  individual  variation  in  any  considerable  series  of 
specimens  exceeding  the  average  difference  between  the  smallest  and  largest 
species  and  subspecies  in  both  external  and  cranial  measurements.  Mi- 
crosciurus palmerif  M.  rubrirostrisy  and  M.  florencice  average  slightly  larger 
than  most  of  the  others  and  have  a  relatively  longer  tail;  of  many  of  the 
forms,  however,  the  number  of  available  specimens  (from  1,  or  even  none 
in  several  cases,  to  3  or  4)  is  too  few  to  establish  standards  of  size. 
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M.  mimvlua  and  M,  palmeri  are  the  only  forms  that  can  be  said  to  have  a 
distinct  color  pattern  (aside  from  the  white  or  buflf  markings  on  the  ears  of 
some  of  the  species),  mimulus  having  a  black  dorsal  band  and  palmeri  a 
black  crown,  traces  of  which  latter  also  occur  in  isthmius.  In  general  the 
upperparts  are  dark  brown  suffused  with  yellowish,  rufous,  olivaceous,  or 
grayish  tones,  due  to  narrow  annulations  of  these  tints  at  the  tips  of  the 
hairs,  which  are  otherwise  dark  brown.  The  ventral  surface  varies  from 
gray  or  dull  brown,  slightly  washed  with  pale  yellowish  in  some  of  the  forms, 
to  deep  ochraceous  or  rufous  in  others,  so  deep  as  almost  or  wholly  to  con- 
ceal the  dark  basal  portion  of  the  hairs. 

In  M,  otinus  the  ears  are  tipped  with  white;  in  M,  peruanua,  M.  napl, 
M,  florenciGB,  and  M,  kuhlii  the  backs  of  the  ears  are  white  and  there  are 
large  postauricular  white  patches.  M.  rubrirostris  has  a  similar  patch  of 
buff.  In  M.  alfari  venustulus  two  out  of  four  of  the  known  specimens  have 
an  inconspicuous  buffy  spot  at  the  base  of  the  ears.  In  all  the  other  forms 
special  ear-markings  are  absent. 

The  small  premolar  (p')  is  rarely  absent,  being  often  a  functional  tooth 
with  an  enlarged  crown. 

The  length  of  the  tail  vertebrae  in  all  but  three  of  the  species  is  80%  of 
the  length  of  the  head  and  body;  in  the  other  three  (Af.  palmeri,  M.  rubri- 
rostris, M ,  florendcB) ,  94  %. 


Key  to  the  Species  and  Subspecies. 

a.     No  white  or  buff  spot  on  ears;  no  postauricular  buff  or  white  patches. 
b.    Annulations  at  tips  of  {lairs  on  upperparts  narrow. 

c.  Above  yellowish  rufescent;    head  clearer  rufous;    eyerings  orange; 

below  washed  with  fulvous.     (Central  Costa  Rica.) 

Microsciurus  alfari  alfari  (p.  149) 
cc.     Paler  throughout,  especially  on  the  head;  below  soiled  whitish  with  a 
fulvous  wash.     (Canal  Zone,  Panama). 

Microsciurus  alfari  browni  (p.  151) 

d.  Above  similar  to  M.  o.  alfari  but  paler;    eyerings  obsolete;    below 

orange  rufous.     (Western  and  Central  Andes,  Colombia.) 

Microsciurus  similis  sixniliB  (p.  153) 
dd.    Similar  to  M.  s.  similis  but  darker  and  slightly  smaller.     (Coast  region, 
Choc6  district,  Colombia.) 

MicroBciums  similis  fusculuB  (p.  154) 

e.  Above  similar  to  M.  a.  alfari  but  paler;  pelage  longer  and  fuller;  below 

ochraceous  rufous.     (Chiriqui,  Panama.) 

Microsciurus  boquetensis  (p.  151) 

ee.     Above  darker,  with  yellow  eyerings ;  below  fulvous.     (Bolivar  Province, 

Ecuador.) Microsciurus  sixnonsi  (p.  161) 
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66.    Annulations  at  tips  of  hairs  on  upperparts  broad. 

c.  Yellowish  annulations  at  tips  of  hairs  very  broad;   ventral  surface 

fulvous;   a  blackish  dorsal  stripe.     (Coast  region  of  northwestern 
Ecuador  and  southwestern  Colombia.) 

MicroscinruB  mimuluB  (p.  158) 
cc.    Above  more  rufescent;    ventral  surface  deep  rufous;    crown  black; 
no  dorsal  stripe.     (Choc6  district,  Colombia.) 

Microsciunu  palmeri  (p.  160) 

d.  Above  darker,  fulvous  rings  at  tips  of  hairs  rather  narrower;  below 

deep  rufous;   no  crown  patch  nor  dorsal  stripe.     (Coast-region  of 
northwestern  Colombia.) 

MicroBciurus  isthxniiui  isthxniiu  (p.  157) 
dd.    Above  paler  and  more  olivaceous;  ventral  surface  much  paler,  orange 
buff  instead  of  deep  rufous.     (Pirri  Mountains,  Panama.) 

MicroBciuruB  iBthxniuB  yiyatUB  (p.  158) 
aa.    Elars  tipped  with  white,  or  with  white  or  buff  postauricular  patches. 

6.    Ears  tipped  with  white;  no  postauricular  patches;  tail  edged  with  whitish. 

(Medellin,  Colombia.) BlicroBciuruB  otinuB  (p.  156) 

66.    Ears  not  tipped  with  white;  inconspicuous  postauricular  patches  of  whitish 
or  buff, 
c.    Postauricular  patches  small,  whitish  (Cayenne,  British  Guiana). 

IficroBciuruB  puBilluB  ^  (p.  154) 
cc.    Postauricular  patches  small,  buffy,  inconstant.     (Canal  Zone,  Panama. 

MicroBciuruB  alfari  venuBtuluB  (p.  150) 
d,    Postauricular  patches  large,  conspicuous,  white  or  buff. 

e.  Size  large,  tail  long. 

/.  Above  yellowish  rufous;  below  orange  ochraceous;  back  of  ears 
and  postauricular  patches  buff;  tail  edged  with  yellowish. 
(Chanchamayo,  central  Peru.) 

MicroBciuruB  rubriroBtriB  (p.  163) 
//.    Above  darker  and  less  rufescent;  below  whitish  gray;  tail  edged 
with  white.     (Caquetd  district,  Colombia.) 

MicroBciuruB  florencisB  (p.  164) 
ee.    Size  smaller,  tail  shorter. 

g.  Above  dusky  olivaceous;  below  yellowish  rufous;  large  white 
postauricular  patches;  tail  edged  with  whitish.     (Northwestern 

Peru.) BficroBciuruB  peruanuB  (p.  161) 

gg.    Above  rusty  fulvous;    ventral  surface  pale  fulvous;    tail  edged 
with  fulvous.     (Upper  Rio  Napo.) .  MicroBCiuruB  napi  (p.  163) 
Microsciurus  chrysuros  and  M.  kuhlii  are  too  imperfectly  known  to  be  included  in 
the  key. 

MicroBciuruB  alfari  alfari  Allen, 

Sdurus  (Microsciurus)  alfari  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  p.  333, 
Nov.  8,  1895. 

^\t  M.  puiillua  proves  not  to  have  white  postauricular  patches  (see  below,  p.  156)  it 
should  stand  In  this  key  near  the  M.  aimilis  group,  f^m  which  it  differs  in  paler  and  yel- 
lower coloration. 
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Sciunu  aJfari  Nbubon,  Proc.  Washington  Acad.  Sci.,  I,  p.  106,  pi.  i,  fig.  6,  pi.  ii, 
£g.  2,  May  9, 1899.    Type  skull  figured. 

Mierowiurus  aifari  Mtluol,  Bull.  79,  U.  S.  Nat.  Mus.,  p.  338, 1912. 

Type  locality, —  Volcan  de  Turrialba,  near  Jim&ieas,  Costa  Rica. 

OeograpMc  dUtrUnUion, —  Known  only  from  central  Costa  Rica. 

Description. —  Prevailing  color  of  upperparts  yellowish  nifescent;  head 
rufous,  deepest  on  the  front  and  sides;  distinct  eyering  orange;  underparts 
washed  with  fulvous;  ears  small,  rounded,  clothed  with  short  hairs,  uni- 
form in  color  with  the  surrounding  pelage;  tail  hairs  ringed  black  and- ru- 
fous, tipped  with  yellowish. 

Total  length  (type  from  dry  skin),  250;  head  and  body,  145;  tail  verte- 
brae, 105;  hind  foot  (with  daws),  36.5  (without  claws,  34).  Skull,  occipito- 
nasal  length,  36;  zygomatic  breadth,  22;  breadth  of  braincase,  19; 
interorbital  breadth,  13;  length  of  nasab,  10. 

Specimens  examined,  6: — Costa  Rica:  JimiSnez,  3,  type  and  two  topo- 
types  (one  of  the  latter  is  not  now  available.  Am.  Mus.) ;  Pucado  de  Teraba, 
1;  Carillo  (altitude  1000  ft.),  2  (Brit.  Mus.).  Two  of  the  British  Museum 
specimens  are  labelled  **8ciurus  chrysurus  Puch.,"  probably  before  M. 
alfari  was  recognized. 

Remarks. —  M.  alfari  alfari  resembles  M.  similis  in  the  coloration  of  the 
upperparts,  but  the  ventral  surface  is  much  paler,  fulvous  instead  of  rufous, 
and  the  general  size  is  apparently  less.  It  differs  from  the  M.  isihmius 
group  in  the  nifescent  instead  of  yellowish  tone  of  the  upperparts,  and  in 
the  paler  color  of  the  ventral  surface. 

MicroBciuruB  alfari  venustulUB  Goldman, 

Microsciurus  alfari  ventistidiLS  Goldman,  Smithson.  Misc.  Coll.,  LVI,  No.  36, 
p.  4,  Feb.  19, 1912.—  Miller,  Bull.  79,  U.  S.  Nat.  Mus.,  p.  338, 1912. 

Type  locality, —  Gatun,  Canal  Zone,  Panama. 

Geographic  distribution, —  Known  only  from  the  Canal  Zone,  Panama. 

Description, —  Similar  to  M.  alfari  alfari,  from  which  it  differs  in  paler 
coloration,  being  less  nifescent  above  and  less  strongly  washed  below  with 
fulvous.  It  has  also  a  partly  concealed  yellowish  white  postauricular  patch 
in  two  out  of  the  four  known  specimens,  a  feature  evidently  subject  to 
individual  variation. 

Total  length  (type,  collector's  measurements),  250;  head  and  body,  148; 
tail  vertebrae,  102;  hind  foot,  40.  Skull,  occipitonasal  length,  37;  zygo- 
matic breadth,  23.2  breadth  of  braincase,  17.6;  interorbital  breadth,  14; 
length  of  nasals,  10.5. 
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Specimens  examined,  4. —  Panama:  Gatun,  2  (type  and  a  topotype); 
Cana,  1;  Porto  Bello,  1  (Biol.  Surv.). 

Remarks. —  M,  a,  venustulus  is  closely  related  to  M,  a.  alfari,  but  seems 
entitled  to  recognition  as  a  subspecies  of  the  alfari  group.  The  Cana  speci- 
men has  the  ventral  surface  as  strongly  washed  with  yellowish  rufous  as 
any  of  the  known  specimens  of  alfari,  but  the  others  are  paler  both  above 
and  below.  The  fulvous  postauricular  patch  is  present  in  the  type,  an 
adult  female,  and  in  the  Porto  Bello  specimen,  but  absent  in  the  immature 
female  topotype  and  in  the  adult  male  from  Cana.  Its  presence  or  absence 
is  therefore  not  correlated  with  either  sex  or  age.  The  type  lacks  the  small 
premolar,  present  in  the  other  three  specimens. 

MicrosciuruB  alfari  browni  Bangs, 

Sciurus  (Microsdurus)  brovmi  Bangs,  Bull.  Mus.  Comp.  Zo()l.,  XXXIX,  p.  24, 
April,  1902. 

Microsdurus  browni  Miller,  Bull.  79,  U.  S.  Nat.  Mus.,  p.  338, 1912. 

Type  locality. —  Bogabo,  Chiriqui,  Panama;   altitude  600  feet. 

Geographic  distribviion. —  Known  only  from  the  type  locality. 

Description. —  Texture  of  pelage  and  coloration  of  upperparts  nearly  as 
in  M.  a.  alfari,  but  coloration  paler,  especially  on  the  front  and  sides  of  the 
head  (including  eyerings)  and  sides  of  the  neck;  underparts  much  paler  — 
soiled  whitish  with  a  slight  buflpy  wash,  most  pronounced  on  the  chest. 

Total  length  (type,  collector's  measurements),  260;  head  and  body,  140; 
tail  vertebrae,  120;  hind  foot,  38.  Skull,  occipitonasal  length,  36;  zygo- 
matic breadth,  21.2;  interorbital  breadth,  12.4;  length  of  nasals,  11. 

Specimens  examined. —  Three  topotypes  (Mus.  Comp.  Zool.). 

Remarks. —  Agrees  with  3/.  a.  venustulus  in  size  and  in  the  coloration  of 
the  upperparts,  but  has  the  ventral  surface  much  paler.  It  is  obviously  a 
lowland  form  of  the  alfari  group,  with  no  very  close  relationship  to  the 
isihmius  group. 

Microsciurus  boquetensis  Nelson. 

Sdurus  {Microsdurus)  boquHensia  Nelson,  Proc.  Biol.  Soc.  Washington,  XVI, 
p.  121,  Sept.  30,  1903. 

Microsdurus  boquetensis  Miller,  Bull.  79,  U.  S.  Nat.  Mus.,  p.  338, 1912. 

?  Sdurus  rufoniger  Alston,  Proc.  Zool.  Soc.  Ix)ndon,  1878,  p.  669.  Veragua, 
Panama.     Not  S.  rufoniger  Griiy,  1842,  nor  of  Allen,  1877. 

Type  locality. —  Boquete,  Chiriqui,  Panama;    altitude  6000  feet. 
Geographic  distribution. —  Known  only  from  the  type  locality. 
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Description. —  Pelage  full,  soft  and  fine;  color  of  uppev^Murts  neariy  as 
in  M.  a,  alfari;  underparts  heavily  washed  with  ochraoeous  m^ous,  neariy 
as  in  if .  isthmiue. 

Total  length  (type,  collector's  measurements),  257  (topotype,  268); 
head  and  body,  141  (topotype,  166);  tail  vertebrae,  116  (topotype,  1Q2); 
hind  foot,  37  (topotype,  26  »  36?).  Skull  (type,  imperfect),  ocdpitonasal 
length,  ?;  palatal  length,  15.5;  zygomatic  breadth,  ?;  breadth  of  brain- 
case,  7;  interorbital  breadth,  14;  length  of  nasals,  ?;  upper  molar  series,  7. 

Specimens  examined. —  The  type  (Brit.  Mus.),  and  a  topotype  (U.  S. 
Nat.  Mus.). 

Remarks. —  A  strongly  differentiated  mountain  form  of  the  alfari  group, 
with  the  soft  fine  pelage  and  strongly  colored  ventral  surface  of  the  similis 
group,  in  correlation  with  the  altitude  of  its  haunts.  It  seems  entitled  to 
rank  as  a  species  until  its  intergradation  with  other  forms  has  been  shown. 

Reference  is  necessary  in  this  connection  to  Sciurus  rufoniger  Pucheran 
(i.  c),  described  in  1845  from  a  specimen  supposed  to  have  come  from  Santa 
F^  de  Bogotd,  Colombia,  under  a  preoccupied  name  (not  Sciurus  rufoniger 
Gray,  1842).  I  used  the  name  erroneously  in  1877  (Mon.  N.  Amer. 
Roden.,  pp.  757,  758)  for  Sciurus  hoffmanni,  and  Alston  in  1878  (P.  Z.  S., 
1878,  p.  669)  employed  it  for  specimens  of  Microsciurus  from  Panama. 
Alston  says :  '*  On  examining  the  type  of  Pucheran's  <S.  rufoniger  in  the  Paris 
Museum, ....  I  soon  recognized  in  it  a  small  Squirrel  of  which  I  had  seen 
several  specimens  from  Panama,  and  which  I  began  to  fear  would  require  a 
new  name.  These  examples  prove  to  agree  further  with  S.  deppei  in  having 
two  upper  premolars,  but  differ  in  being  more  than  one  third  smaller,  in  the 
colour  of  the  lower  parts  (which  are  only  paler  than  the  upper,  save  on  the 
breast),  and  in  the  tail  being  nearly  uniform  in  colour  with  the  back  (the 
hairs  having  only  very  minute  white  or  yellow  tips).  Specimens  in  the 
British  Museum  are  labelled  M.  tephrogaster  minor  [Gray,  MS.];  but  I 
cannot  doubt  the  distinctness  of  the  form.  The  type  of  <S.  rufoniger  has 
the  middle  of  the  back  nearly  black;  while  that  of  M.  chrysosurus  [sic]  appears 
to  be  a  variety,  merely  differing  in  the  tail  being  more  rufous." 

The  locality  of  Alston's  sj)ecimens  is  given  as  Veragua,  Panama,  and  they 
are  doubtless  referable  to  some  form  of  Microsciurus,  His  description  of 
S.  rufoniger,  based  on  these  specimens,  is  as  follows:  "  Average  length  about 
5.50  inches;  of  tail  vertebrae  3.75  inches.  Two  upper  premolars.  Upper 
parts  dark  olive,  the  hairs  very  minutely  tipped  with  fulvous;  breast  bright 
rufous,  rest  of  lower  parts  like  the  upper,  but  paler;  tail  nearly  uniform  with 
the  back,  the  hairs  reddish  fulvous,  barred  with  black  and  minutely  tipped 
with  pale  yellow." 
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Alston's  description  of  his  S.  rufoniger,  his  accompanying  comment, 
and  the  locality  agree  closely  with  M,  boqitetensis,  but  the  name,  though 
much  eariier  than  boquetensis,  is  of  course  untenable  in  this  connection. 

The  S.  rufoniger  of  Pucheran  is  quite  a  different  question.  According  to 
Alston  the  type  specimen  has  two  premolars,  and  is  similar  in  size  to  his 
Veragua  specimens  of  S.  rufoniger.  The  original  description  says:  "Taille 
du  Guerlinguet  [=  Sciurus  cestiuins],"  and  it  is  thus  larger  than  S.  chrysuros, 
which  is  "  interm^iaire  par  sa  taille  entre  le  Guerlinguet  et  TEcureuil  nain 
[Microsciurus  pusHlusy  That  it  is  not  the  same  as  his  S.  chrysuros,  de- 
scribed on  the  following  page,  is  evident,  as  it  has  a  well-marked  black  dorsal 
line  from  between  the  shoulders  to  the  base  of  the  tail,  and  the  underparts 
are  yellowish  gray,  with  the  breast  yellow  and  tail  hairs  tipped  with  white. 
The  presence  of  a  black  dorsal  band  is  confirmed  by  Alston,  who  says  the 
type  of  S.  rufoniger  "has  the  middle  of  the  back  nearly  black."  The  col- 
oration thus  points  to  a  form  like  M.  mimulus,  which  it  cannot  be  if  the 
source  of  the  specimen  is  rightly  stated.  There  may  be  such  a  form  in  the 
Bogota  region,  but  its  occurrence  there  remains  to  be  confirmed.  The 
presence  of  two  upper  premolars  excludes  it  from  Guerlinguetus, 

Microsciurus  sixnilis  similis  Nelson. 

Sciurus  (Microsciurus)  similis  Nelson,  Bull.  Amer.  Mus.  Nat.  Hist.,  XII,  p.  78, 
April  14.  1899.— Allen,  ibid.,  XXXI,  p.  92,  April  19, 1912. 

Type  locality. —  Near  Cali,  Western  Andes,  Colombia;  altitude  6000  feet. 

Geographic  distribviion. —  Colombia:  Western  and  Central  Andes  at 
altitudes  of  4000  to  7200  feet. 

Description. —  General  color  above  yellowish  rufescent,  nearly  as  in  3/ . 
alfari  alfari;  underparts  orange  rufous;  no  distinct  eyerings  nor  ear- 
markings. 

Total  length  (5  adults.  Western  Andes,  collector's  measurements), 
250  (240-265);  head  and  body,  127  (124-132);  taU  vertebrce,  121  (110-133); 
hind  foot  (without  claws),  33  (30-35). 

Skull  (4  adults),  occipitonasal  length,  35.4  (35-36);  zygomatic  breadth, 
20.5  (20-21);  interorbital  breadth,  13.1  (13-13.5);  breadth  of  braincase, 
17.7  (17-18.5);  length  of  nasals,  10.2  (10-11). 

Specimens  examined,  12. —  Colombia:  Western  Andes  (Cali,  1,  type); 
San  Antonio,  1;  Cocal,  2;  Gallera,  2;  Central  Andes  (Salencio,  2),  all 
Am.  Mus;    near  Cali,  4,  Brit.  Mus. 

Remarks. —  M.  similis  similis  closely  resembles  M.  a.  alfari  in  general 
features,  from  which  it  differs  in  smaller  ears,  absence  of  bright-colored  eye- 
rings  and  of  the  strong  rufous  coloration  of  the  head,  and  the  more  pro- 
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nounoed  orange  rufous  of  the  ventral  surface.    The  two  forms  are  also 
rather  widely  separated  geografdiically. 

This  is  one  of  the  few  species  represented  in  the  present  material  by  a 
fairly  large  series  of  specimens.  The  12  specimens  examined  present  a  rather 
restricted  range  of  individual  variation,  varying  diiefly  in  tone  of  coloration, 
which  is  more  rufesc^it  in  some  specimens  than  in  others,  both  above  and 
below.  The  type  proves  to  be  rather  redder  than  the  average  of  the  series. 
The  pelage  is  full,  short,  and  soft,  as  compared  with  that  of  the  mimvlua  and 
isthmus  groups,  and  much  more  rufescent  above. 

lUcrosciurua  similii  f useulus  Thomas. 

Sciurua  (Micro9ciuru8)  simUia  fusctdus  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (8), 
VI,  p.  603,  Nov.  1910. 

fMicro8ciwru8  similis  Jtaadus  L6nnberg,  Axkiv.  fdr  Zool.,  Vm,  No.  16,  p.  26, 
July  12, 1913.    Near  Gualea,  Ecuador. 

Type  localUy. —  Juntas,  Rio  San  Juan,  Choc6  district,  Colombia;  alti* 
tude  400  feet. 

Geographic  distribiUion. —  Known  only  from  the  Choo6  district,  Co- 
lombia. 

Description. —  Like  M.  s.  simUis,  but  somewhat  smaller,  coloration 
darker  and  less  olivaceous. 

Total  length  (type,  collector's  measurements),  234;  head  and  body,  126; 
tail  vertebree,  108;  hind  foot  (without  claws),  33. 

Skull  (no  measurements  available). 

Specimens  examined,  5. —  Colombia:  Juntas,  Choc6  district,  type  and 
topotype  (Br.  Mus.);  Juntas,  1,  topotype;  Baudo  (near  Juntas),  2.  (Am. 
Mus.). 

Remarks, —  A  slightly  differentiated  coast  form  of  similis.  One  of  the 
Baudo  specimens  lacks  the  minute  first  premolar  (p*)  on  both  sides. 

Lonnberg  (/.  c.)  has  recorded  specimens  from  near  Gualea  (altitude  3000 
feet),  Ecuador,  but  it  seems  unlikely  that  they  can  represent  this  form. 

Microsciurus  pusillus  (Desmarest), 

Le  petit  guerlingv£t  Buffon,  Hist,  nat.,  Suppl.,  VII,  p.  263,  pi.  Ixvi,  1789.  Cay- 
enne. 

Sc[iuru8]  puMllus  Desmarest  (ex  Geoffroy  MS.),  Nouv.  Diet.  d'Hist.  nat.  (nouv. 
6d.),  X,  p.  109,  1817.     Based  on  BuflFon,  as  above. 

Macroxus  yusHlus  Gray,  Ann.  and  Mag.  Nat.  Hist.  (3),  XX,  p.  433,  Dec.  1867. 
Guiana. 

Sciurus  pusillua  Alston,  Proc.  Zool.  Soc.  London,  1878,  p.  670,  pi.  xli  (part). — 
Allen,  Bull.  U.  S.  Geol.  Survey  (Hayden),  IV,  No.  4,  pp.  887,  905,  Dec.  11,  1878 
(part). 
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Type  locality, —  Cayenne. 

Geographic  distribution, —  Cayenne  (BuflPon);   Guiana  (Gray). 

Description, —  "Fur  soft,  dark  olive,  yellow-grey-washed;  head  redder; 
hairs  blackish  from  the  base,  with  yellow-grey  tips;  cheeks,  chin,  throat, 
chest,  and  belly  yellowish  grey;  hairs  dark  lead-coloured,  with  yellow-grey 
tips;  ear-tufts  none  or  very  small;  tail  slender,  cylindrical,  black  slightly 
varied  with  yellow;  the  hairs  of  the  base  yellow,  with  a  basal  and  subtermi- 
nal  black  band  and  a  yellow  tip,  those  of  the  tip  black,  with  a  yellowish  base. 

"  A  very  small  sj)ecies :  body  and  head  4 J  inches  long.  The  front  of  the 
shoulders  and  thighs  yellower  than  the  rest  of  the  body. 

" Hab,    Tropical  America:    B.  M.  Cayenne  (Buffon)."  ^-  Gray,  I,  c. 

Alston  (I,  c)  figures  the  species  as  having  small  white  postauricular 
patches  but  does  not  mention  them  in  his  description.  In  his  remarks  on 
M.  kulhii  he  says:  "  The  type  of  M,  kuhlii  ....  merely  differs  [from  pusiUus\ 
in  having  a  white  spot  at  the  root  of  each  ear,  and  in  the  extreme  tips  of  the 
hairs  of  the  tail  being  white  instead  of  fulvous,"  implying  the  absence  of 
both  these  features  in  his  specimens  of  M.  pusillus.  It  may  be  that  the 
white  patches  were  added  on  the  basis  of  the  kuhlii  specimen. 

Skull  (no  measurements  available). 

Specimens  examined. —  None. 

Remarks. —  M.  pusillus  was  the  first  recorded  species  of  the  genus,  hav- 
ing been  described  and  figured  by  Buffon  in  1798,  under  the  name  le  petit 
guerlinguet,  from  a  specimen  sent  from  Guiana  by  Sonnini  de  Manoncour. 
His  description  is  based  on  an  old  male  "quatre  pouces  trois  lignes  depuis 
Textremeti^  du  nez  jusqu'a  h  Torigine  de  la  queue,  qui  n*ayant  que  trois 
pouces  trois  lignes  de  long."  This  specimen  appears  to  have  been  named 
in  manuscript  (doubtless  on  a  museum  label)  by  Geoffroy,  which  name  was 
first  published  by  Desmarest  in  1817,  with  a  redescription  of  the  specimen. 

It  was  aften\^ard  redescribed  by  Gray  (18(37)  and  again  described  and 
figured  by  Alston  (1878)  from  specimens  from  Guiana  in  the  British  Mu- 
seum,^ the  latter  stating  that  the  species  had  "two  upper  premolars."  He 
sjnonymized  with  it  Macroxus  kuhlii  Gray,  which  is,  however,  a  very 
different  species,  having  the  tail  edged  with  white  and  a  white  spot  at  the 
base  of  the  ears.  No  postauricular  patches  are  indicated  in  Buffon's  figure 
(/.  c.)  of  piisilluSf  nor  mentioned  in  his  detailed  description  of  the  species, 
where  the  ears  are  described  as  follows:  **les  oreilles  sont  gamies  de  poils 
fauves  en  dedans,  au  lieu  que  celles  du  grand  guerlinguet  sont  nues." 

This  species  appears  to  be  not  represented  in  any  American  Museum. 
Nothing  apparently  is  known  of  its  distribution  outside  of  the  Guianas. 


>  I  miiBt  have  seen  these  specimens,  but  I  find  no  mention  of  tliem  In  my  notos.  as  I  had 
not  then  planned  to  review  the  group  as  a  whole. 
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HicroBciuruf  otinus  Thomas. 

Sciurua  (MieroKiunui)  otintu  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (7),  VII,  p. 
193,  Fdi>.  1901. 

Type  locality, —  M edellin,  Colombia. 

Oeographic  distribution. —  Recorded  only  from  Medellin  and  Valdivia, 
at  altitudes  of  about  3000  to  4000  feet. 

Description. —  Upperparts  pale  gray  with  the  hair-tips  pale  fulvous; 
underparts  washed  with  pale  chestnut  rufous,  strongest  over  the  pectoral 
region;  orbital  ring  obsolete;  ears  externally  tipped  with  white,  not  tufted, 
and  no  basal  auricular  patch;  tail  sparsely  fringed  with  whitish;  upper 
surface  of  feet  grayish  punctated  with  pale  fulvous. 

Total  length  (type),  242;  head  and  body,  130;  tail  vertebrae,  112; 
hind  foot,  with  daws,  36  (without  daws,  33).  Skull,  tip  of  nasals  to  front 
of  interparietal,  33.3;  zygomatic  breadth,  22.7;  interorbital  breadth,  13.3; 
length  of  nasak,  10. 

Specimens  examined,  3. —  Colombia:  Medellin,  2,  type  and  a  topotype; 
Valdivia,  1  (Brit.  Mus.). 

Remarks. —  Similar  in  general  coloration  to  M.  istkmius  Ndscm  but 
paler  both  above  and  below,  with  white-tipped  ears  and  a  whitish  tail- 
fringe.  There  are  no  flesh  measurements,  but  the  skins  and  skuUs  indicate 
no  diagnostic  difference  in  size  from  its  congeners.  The  peculiar  irntrlcifig 
of  the  ears  distinguishes  it  sharply  from  its  nearest  geographical  allies,  as 
does  also  its  white-edged  tail. 

Microsciurug  chrysuros  (Pucheran). 

Sciurus  chrysuros  Pucheran,  Rev.  Zool.,  1845,  p.  337. 

Sciurus  (Microsdurus)  chrysuros  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  IX,  p. 
116  (footnote),  April  26,  1897. 

Type  locality. —  Santa  F^  de  Bogotd,  Colombia. 

Geographic  distrilnUion. —  Known  only  from  the  type  locality. 

Description, —  "  Dos,  tete,  flancs,  membre  pr^entant  la  teinte  g^n^rale 
des  Guerlinguet,  mais  plus  fonc^e;  queue  ronde,  off  rant  k  sa  base  la  colora- 
tion du  dessus  du  corps,  roux  dor^  dans  le  reste  de  son  ^tendue.  La  gorge 
est  jaun&tre,  le  reste  des  parties  ant^rieures  offre,  mais  d*une  mani^re 
tr^s-effac^,  la  couleur  de  la  queue.  Dans  cette  espkie,  interm^iaire  par 
sa  taille  entre  le  Guerlinguet  et  rEcureuil  nain  [Microsdurus  pusillus], 
les  oreilles  sent  si  petites,  qu'elles  ne  s'^levent  que  de  quelques  lignes  au- 
dessus  du  poll  du  reste  de  la  t^te. 

"Habite  la  Colombie  (Santa-F^  de  Bogota)."  —  Pucheran,  L  c. 
No  measurements  available. 
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Specimens  examined. —  None. 

Remarks. —  The  description  of  this  species  is  too  vague  to  satisfactorily 
•define  it,  as  neither  coloration  nor  size  is  very  explicitly  indicated,  and  the 
number  of  premolars  is  not  stated.  Thomas  (Ann.  and  Mag.  Nat.  Hist.  (7), 
VII,  p.  194,  Feb.  1901)  refers  to  it  as  allied  to  his  M.  otinus,  from  which  it 
*'may  be  distinguished  by  its  golden  or  ferruginous  tail."  I  have  seen  no 
specimens  of  Microsduras  from  the  Bogotd  region,  the  alleged  type  locality. 

Microsciurus  isthmius  isthmius  Nelson. 

Sciurus  (Microsciurus)  isthmius  Nelson,  Bull.  Amer.  Mus.  Nat.  Hist.,  XII,  p. 
77,  April  14,  1899. 

Type  locality. —  Truand6  River,  Isthmus  of  Darien,  Colombia. 

Geographic  distribution. —  Coast  region  of  Colombia  from  the  Truand6 
River  south  to  the  Rio  San  Juan,  Choc6  district. 

"Entire  upperparts,  including  feet,  uniform  grizzled  dark  yellowish 
brown;  ears  yellowish  brown,  much  paler  than  crown;  sides  of  nose  and 
<!hin  dingy  brown  with  suffusion  of  dull  rufous;  under  side  of  neck  and  breast 
dingy  ferruginous,  shading  posteriorly  into  dark  reddish  brown  lightly 
washed  with  rufous;  tail  above  grizzled  rusty  brown  and  black,  hairs  in- 
distinctly tipped  with  pale  yellowish;  tail  below  similar  but  median  area 
more  rusty  rufous;  hairs  on  back  black  with  broad  subterminal  rings  of 
yellowish  brown. 

"Measurements  of  type,  from  dried  skin.  Length  of  [head  and]  body, 
150;  tail,  imperfect;  hind  foot,  37."  —  Nelson,  I.  c. 

Three  specimens  from  the  Choc6  district  (Noanama,  1,  Juntas  de  Ta- 
mand,  2),  total  length,  243  (230-250);  head  and  body,  137  (120-140);  tail 
vertebra,  110  (110-110);  hind  foot,  36  (35-38). 

Skull  (type,  imperfect),  total  length,  ?;  zygomatic  breadth,  23;  breadth 
of  braincase,  15;  interorbital  breadth,  13;  length  of  nasals,  10.5.  Three 
skulls  from  Baudo,  occipitonasal  length,  35.3  (33-38) ;  zygomatic  breadth, 
21.9  (21-22.8);  interorbital  breadth,  13.3  (13-14);  breadth  of  braincase, 
17.8  (17-19);  length  of  nasals,  10.2  (10-10.5).  The  largest  of  the  three  is 
a  female,  the  others  males.     One  of  the  males  lacks  the  small  premolar. 

Specimens  examined^  10. —  Colombia:  Rio  Truand6,  the  tyj>e  and  a 
topotype  (Nat.  Mus.);  Baudo,  3;  Bagado,  1;  Juntas  deTamand,  2;  Noan- 
ama, 1;   N6vita,  1  (Am.  Mus.). 

Remarks. —  M.  isthmius  was  described  from  two  specimens,  both  with 
imperfect  skins  and  skulls.  It  was  compared  by  the  describer  with  M. 
alfari,  but  it  is  more  nearly  related  to  the  M.  Jtiimulus  group,  particularly 
to  M.  palmeri.     I  refer  to  it  8  specimens  from  the  Choc6  district,  about 
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ISO  miles  south  of  the  Rio  Tniand6,  where  M.  isthnma  occurs  with 
M.  palmeri  and  M,  simUis  fuactdta. 

M.  istkmiw  is  decidedly  smaller  than  palmeri  (hind  foot  about  4  mnu 
shorter,  skull  about  2  mm.  shorter,  and  narrower),  and  much  less  rufescent. 
Two  of  these  specimens  have  (like  the  type  and  topotype)  a  sli|^t  inter- 
mixture of  black  hairs  in  the  crown,  suggestive  of  the  black  cap  of  palmerL 
As  both  forms  occur  together  in  the  Choc6  district,  they  are  here  treated  aa 
specifically  separable. 

Mierosciurus  iathmius  vlTatua  Goldman. 

MicroiciuruB  ieUimitu  vwahte  Goldman,  Smithson.  Misc.  Coll.,  LX,  No.  2,  p.  4,. 
Sept.  20,  1912. 

Type  locality. —  Near  Cana,  in  the  Pirri  range  of  mountains,  eastern 
Panama;  altitude  3500  feet. 

Geographic  dietribtdion. —  ICnown  only  from  the  type  locality. 

Description. —  Similar  to  M.  iathmius  isihrnius,  but  upperparts  paler 
and  more  olivaceous,  and  underparts  orange  bu£f  instead  of  deep  ferruginous. 
The  difference  in  coloration  between  these  two  forms  is  nearly  parallel  to 
that  between  M.  mimtdus  and  M.  palmeri. 

Total  length  (collector's  measurements),  260;'  head  and  body,  147; 
tail  vertebrae,  113;  hind  foot  (with  daws),  38.  Average  of  two  adult 
topotypes,  239  (236-243);  head  and  body,  12»  (126-133);  tail  vartebrse, 
110  (110-110);  hind  foot,  36  (35-37).  Skull  (type),  occipitonasal  length, 
38.2;  zygomatic  breadth,  22.5;  interorbital  breadth,  13.4;  breadth  of 
braincase,  18;  length  of  nasals,  10.7. 

Specimens  examined,  3,  the  type  and  two  topotypes  (Biol.  Surv.). 

Remarks. —  As  rightly  said  by  the  author  (/.  c):  "The  occurrence  of 
these  widely  differing  pigmy  squirrels  [M.  alfari  venustiJus  and  M.  i.  vivahis] 
in  close  proximity  on  the  slopes  of  the  Pirri  range  of  mountains  seems  to  show 
that  the  forms  typified  by  alfari  and  isthmius  belong  to  two  distinct  groups.'* 

Microsciurua  mimulus  Thomas, 

Sciurus  (Mierosciurus)  mimulus  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (7),  II,  p. 
266.  Sept.  1898. 

f  Sciurus  rufoniger  Pucheran,  Rev.  zool.,  1845,  p.  336.  Santa  F6  de  Bogota 
Colombia.  Not  S.  rufoniger  Gray,  1842,  nor  of  Allen,  1877,  nor  of  Alston,  1878. 
(See  above,  p.  152.) 

Funambulus  pucheranii  Fitzinger,  Math.  Nat.  CI.  K.  Acad.  Wiss.  Wien,  LV,  p. 
487,  1S67 '=^ Sciurus  rufoniger  Pucheran,  renamed. 

Type  locality. —  Cachavi,  Esmeraldas,  Ek;uador;  altitude  about  665  feet 
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DescripHon. —  "General  colour  deep  brown,  profusely  grizzled  with 
yellowish  fulvous  and  with  a  marked  black  dorsal  stripe.  Crown  and  nape 
indistinctly  blackish.  Ears  finely  edged  with  fulvous;  no  whitish  postauri- 
cular  patch.  Shoulders  grizzled  fulvous,  with  a  tinge  of  rufous.  Dorsal 
line  shining  black  and  strongly  marked  on  the  middle  of  the  back,  fading 
away  anteriorly  and  posteriorly.  Throat  and  chest  rich  fulvous,  passing 
on  the  belly  into  blackish  grizzled  olivaceous  grey.  Limbs  like  back,  the 
tips  of  the  digits  fulvous;  inner  sides  of  hips  also  more  fulvous  than  the  belly. 
Tail-hairs  ringed  with  fulvous  and  black;  their  tips  dull  yellowish  [in  some 
specimens  whitish]." 

"  Dimensions  of  the  type  (an  adult  female,  measured  in  the  flesh  by  the 
collector):  [Total  length,  239];  head  and  body  130  mm.;  tail  109;  hind 
foot  without  claws,  33;  ear,  16. 

"Skull:  greatest  length  38;  basilar  length  29;  greatest  breadth  23; 
nasals  10.6  X  5;  interorbital  breadth  13.5;  interparietal  4X9;  palate 
length  from  henselion  15.8;  diastema  (to  p*)  9.5;  length  of  upper  tooth- 
row  (excluding  p*)  5.6."  —  Thomas,  /.  c. 

Specimens  examined,  15. —  Ecuador:   Cachavi,  3,  type  and  2  topotypes 
(Br.  Mus.);  Ventano,  1  (Br.  Mus.);  Carondelet,  3  (Br.  Mus.,  1,  Nat.  Mus. 
2);  San  Javier,  2  (Br.  Mus.,  1,  Nat.  Mus.,  1);  Lita,  1  (Br.  Mus.). 
Colombia:  Barbacoas,  5  (Am.  Mus.). 

Remarks. —  Seven  specimens  in  the  British  Museum,  all  from  north- 
western Ecuador,  collected  at  altitudes  ranging  from  60  to  500  feet,  are 
fairly  uniform  in  coloration  and  measure  as  follows:  Total  length,  246 
(239-255);  head  and  body,  136  (130-146);  tail  vertebne,  109  (107-113); 
hind  foot  (^^-ithout  claws),  33  (31-34);  ear,  14  (12-16).  Three  of  them  are 
from  Cachavi  (Rosenberg),  the  type  locality;  1  from  Ventano,  1  from 
Carondelet,  1  from  San  Javier  (all  collected  by  Fleming),  and  1  from  Lita. 
In  addition  to  these  are  3  borrowed  from  the  U.  S.  National  Museum  (coll. 
Fleming),  two  of  which  are  from  Carondelet  and  one  from  San  Javier. 
These  are  typical,  the  black  dorsal  stripe  extending  from  the  base  of  the  tail 
to  the  top  of  the  head,  about  as  far  as  to  the  eyes.  They  may  all  be  con- 
sidered as  typical  of  true  mimiiitis;  all  were  collected  not  far  from  the  type 
locality. 

Another  series  of  5  specimens  from  Barbacoas,  Colombia  (Am.  Mus.), 
are  not  all  typical.  One  of  the  five  has  a  black  dorsal  band  and  is  in  all 
respects  typical.  Another  has  the  dorsal  band  faintly  indicated,  while  the 
whole  top  of  the  head  is  dusky.  Another  has  the  top  of  the  head  blackish 
and  an  indistinct  dorsal  band  extending  backward  from  it  as  far  as  the  middle 
of  the  back.  The  other  two  have  the  whole  top  of  the  head  blackish  but 
no  darkening  of  the  median  line  of  the  back.     The  ventral  surface  is  very 
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nearly  as  in  typical  mimtdua.  Barbacoas  is  only  about  50  to  60  miles  north 
of  the  type  locality  of  mimubis  yet  the  approach  in  coloration  of  the  upper- 
parts  toward  palmeri  is  unmistakable.  But  there  is  considerable  difference 
in  size  between  mimulus  and  palmeri,  and  in  the  color  of  the  ventral  surface, 
which  is  less  heavily  washed  with  a  lighter  shade  of  rufous  in  mimvlus  than  in 
palmeri.  The  general  color  of  the  upperparts  and  the  blackish  head  are  the 
same  in  both  series,  except  that  the  black  on  the  head  is  more  intense  in 
typical  examples  of  palmeri.  What  the  phase  is  that  inhabits  the  coast 
region  between  Barbacoas  and  the  Choc6  country  is  as  yet  unknown,  but 
it  seems  not  unlikely  that  in  this  coast  strip  complete  intergradation  may 
be  found  to  occur  between  mimvlus  and  palmeri, 

MicrosciiiruB  palmeri  Thomas. 

Sciurus  (Microsciurus)  palmeri  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (8),  IV,  p.  234, 
Sept.  1909. 

Type  locality, —  Sipi,  Rio  Sipi,  tributary  of  Rio  San  Juan,  Choc6  dis- 
trict, Colombia;  altitude  150  feet. 

Description. —  Upperparts  as  in  mimidus,  a  little  darker  in  some  speci- 
mens, except  that  there  is  a  black  cap  and  no  black  median  line,  underparts 
ochraceous  rufous,  deepest  on  the  chest;  not  chest  region  orange  and  the 
ventral  area  dark  grizzled  olivaceous  gray  with  a  slight  wash  and  a  median 
line  of  pale  orange,  as  in  mimulus.     Size  larger  than  in  mimulus. 

Total  length  (type  and  parat^T^es,  collector's  measurements,  270  (258- 
284);  head  and  body,  149  (142-153);  tail,  120  (116-130);  hind  foot  (with- 
out claws),  37.5  (36-39);  ear,  14.3  (13.5-15).  (The  few  American  Museum 
specimens  with  fully  developed  black  caps  and  trustworthy  measurements 
fall  within  these  limits.)  Skull  (type),  occipitonasal  length,  40.3;  zygo- 
matic breadth,  24;  interorbital  breadth  (not  given);  length  of  nasals  (not 
given).  Two  other  specimens  (N6vita,  1;  San  Jos^,  1),  occipitonasal 
length,  39.3,  39.2;  zygomatic  breadth,  22,  — ;  interorbital  breadth,  12.5, 
13;  breadth  of  braincase,  19,  19;  length  of  nasals,  10.5,  11.2. 

Specimens  examined^  12. —  Colombia  (Choc6  district) :  Sipi,  2  (type  and 
topotype);  N6vita,  4  (2  Br.  Mus.,  2  Am.  Mus.);  Cajon,  2  (Br.  Mus.); 
Boca  do  Guinco,  1  (Br.  Mus.);  San  Joaquin,  1  (Br.  Mus.);  San  Jos^,  1 
(Am.  Mus.);  Buenavista  Norifia,  1  (Am.  Mus.). 

Remarks. —  Of  8  specimens  (type  and  para  types)  in  the  British  Museum, 
four  (2  males,  2  females)  have  the  black  cap  intensely  black  and  sharply 
defined;  two  others  (males)  have  the  hairs  of  the  cap  minutely  tipped  with 
rufous,  veiling  the  cap;    the  other  (male)  has  the  head  uniform  with  the 
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back,  with  no  indication  of  a  darker  crown.  A  single  specimen  (male) 
in  the  U.  S.  National  Museum  is  similar  to  the  last.  These  specimens  are 
all  from  localities  near  N6vita  in  the  Choc6  district  at  altitudes  of  100  to 
200  feet. 

Of  4  specimens  in  the  American  Museum  (3  males,  1  female),  all  have 
the  black  cap,  but  it  is  less  intense  and  less  sharply  defined  in  the  female. 
Two  are  from  N6vita,  1  from  San  Jos^,  and  1  from  Buena\ista  Norina, 
all  these  localities  except  the  last  being  below  200  feet  altitude. 

Microsciurus  sixnonsi   Thomas, 

Sciums  (Microsciurus)  siinonsi  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (7),  VI,  p. 
294.  Sept.  1900. 

Type  locality, —  Porvenir,  near  Zaparal,  Bolivar  province,  Ecuador; 
altitude,  1500  m.  (5000  feet). 

Geographic  distribution. —  Known  only  from  the  type  locality. 

Description, —  "  General  colour  above  grizzled  olivaceous,  about  as  in 
S.  alfari,  though  slightly  darker.  Under  surface  also  very  much  as  in  that 
species,  the  hairs  tipped  with  buffy,  not  ferruginous.  Sides  of  nose  yellow- 
ish. Eyes  with  marked  yellowish  rings  round  them.  Ears  well-haired 
without  lighter  spots  behind  them,  dark  rusty  red.  Feet  grizzled  yellowish. 
Tail  fairly  long-haired,  the  hairs  ringed  black  and  reddish  basally,  with 
black  subterminal  and  dull  yellow^  terminal  rings." 

Head  and  body,  138  mm.;  tail  112,  hind  foot,  s.  u.  35,  c.  u.  38;  ear  16. 
Skull,  greatest  length,  38.8; ....  greatest  breadth  23.5 ....  "  —  Thomas 
(/.  c). 

Specimens  examinedy  1,  the  type. 

Remarks, —  About  equals  M,  viirnulus  palmeri  in  size,  but  the  skull  is 
shorter  and  much  broader  than  in  palmeri  and  the  braincase  much  more 
highly  arched. 

Microsciurus  peruanus  Allen. 

Sciurus  (Microsciurus)  peruanus  Allen,  Bull.  Amcr.  Mus.  Nat.  Hist.,  IX,  p. 
115,  April  26,  1897. 

Type  locality, —  Guayabamba,  northwestern  Peru ;  altitude  4000  feet. 

Geographic  distribution. —  Known  only  from  the  type  locality. 

Description, —  Upperparts  dusky  olivaceous,  the  hairs  on  the  body  tipped 
minutely  with  olivaceous  and  on  the  head  and  shoulders  with  yellowish 
rufous;  underparts  washed  with  yellowish  rufous,  heavily  on  the  chest  and 
upper  abdomen,  paler  on  throat  and  lower  abdomen;    back  of  ears  pure 
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wliite«  and  a  flu£Fy  poBtauricular  white  patdi;  an  nidistinct  ydlowiah  eye- 
ling;  upper  surface  of  feet  dusky  minutdy  punctated  with  yeDowish;  tail 
hairs  above  at  base  reckUsh  brown,  subapicaUy  broadly  banded  with  Uack 
and  tipped  with  whitish,  bdow  bladdsh,  tipped  with  whitish.  Nasals 
squarely  truncate  posteriorly. 

Total  length  (type,  measured  from  ddn),  240;  head  and  body,  130; 
tftO  vertebrae,  110;  hind  foot,  38.  Skull,  occipitonasal  length,  36;  zygo- 
matic breadth,  21.3;  interorbital  breadth,  13;  breadth  of  braincase,  18; 
l^igth  of  nasals,  9. 

Specimens  examinei,  1,  the  type. 

Remarks, —  Easily  recognized  by  its  conspicuous  white  postauricular 
patches  and  the  dark  coloration  of  the  upperparts,  the  hairs  of  upperparts 
of  body  narrowly  tipped  with  olivaceous. 

Ilieroieiuraa  kuhlii  (GVay). 

Maeroxue  kuhlii  Gbat,  Ann.  and  Mag.  Nat.  Hist.  (3),  XX,  p.  433,  Dee.  1867. 
jSf[eiiinw]  kuhlii  (Qray)Niai80N,FM)G.  Washington  Acad.  Sd.,  I,  p.  32,  May  0» 
1809  (in  text).    IMerred  to 


Type  locality. —  ''Brazil  (Castelnau)."  Ph>bably  upper  tributaries  of 
the  Amazon. 

Oeograpkic  diHribuUon. —  Dbtribution  unknown.  Collected  by  Castel- 
nau,  who  crossed  Brazil  twice  on  his  well-known  Expedition  to  South 
America  during  the  years  1843  to  1847, —  from  Rio  de  Janeiro  to  Lima  and 
from  Lima  to  Para,  via  Cuzco  and  the  rivers  Unibamba,  Ucayali,  and 
Amazon,  thus  traversing  the  range  of  Mictosciurus  on  the  upper  tribu- 
taries of  the  Amazon,  where  a  species  of  this  genus  (3f .  peraanus)  occurs 
with  white  postauricular  patches  and  a  white-fringed  tail.  It  seems  there- 
fore probable  that  the  type  of  M.  kuhlii  came  from  some  point  on  the 
Ucayali  River  above  or  near  the  mouth  of  the  Rio  Napo,  or  possibly  in  the 
Andes  west  of  Cuzco. 

Description, —  "  Fur  soft,  nearly  uniform  olive,  slightly  washed  with 
yellowish:  chin  and  underside  rather  paler  and  yellower;  a  white  spot 
above  the  base  of  each  ear;  tail  blackish,  whitish-washed;  hairs  yellow,, 
with  a  broad  subterminal  band  and  white  tip. 

"  jffa6.     Brazil  (Castelnau),  B.  M."  —  Gray,  I  c. 

Specimens  examinedy  none.^ 

Remarks, —  It  is  possible  that  the  name  kuhlii  should  replace  my  name 

1  So  far  as  I  remember,  I  did  not  examine  the  type  of  Oray's  Maeroxut  kuhlii^  in  the- 
British  Museum;  at  least,  I  find  no  mention  of  it  in  my  notes,  and  probably  oyerlooked  it. 
Mr.  Thomas  has  kindly  informed  me  (in  liu.)  that  the  premolar  formula  is  i. 
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peruanus;  the  two  supposed  species  are  certainly  closely  related,  judging 
from  Gray's  description  of  kuhlii  and  Alston's  later  reference  (Proc.  Zool. 
Soc.  London,  1878,  p.  670,  June  18,  1878)  to  it.  Both  are  similar  in  general 
coloration,  and  both  have  white  postauricular  patches  and  the  tail  fringed 
with  white. 

The  type  locality  of  kuhlii,  however,  is  not  known,  but  was  probably  in 
the  Andean  region  of  Peru  somewhere  between  Lima  and  Cuzco,  while  the 
type  locality  of  peruanus  is  in  northwestern  Peru.  Pending  an  opportunity 
for  direct  comparison  of  the  types  of  the  two  species  both  are  here  provision- 
ally retained. 

Microsciurus  napi  Thomas. 

Sdurua  (Microsciurus)  napi  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (7),  VI,  p.  295, 
Sept.  1900. 

Type  locality, —  Mouth  of  Rio  Coco,  upper  Rio  Napo,  on  the  Ecuador- 
Colombia  boundary. 

Geographic  distribution. —  Known  only  from  the  type  locality. 

Description. —  Upperparts  faintly  washed  with  rusty  fulvous,  much  more 
pronounced  than  in  M.  peruanus;  underparts  faintly  washed  with  fulvous; 
tail  edged  with  fulvous,  not  whitish-edged  as  in  peruanus;  posterior  surface 
of  ears  and  postauricular  patches  white  as  in  peruanus. 

Head  and  body  (type,  measured  from  dry  skin),  157;  tail  (imperfect); 
hind  foot  (without  claws),  34.  Skull  (imperfect),  zygomatic  breadth,  21; 
interorbital  breadth,  13;  length  of  nasals,  9. 

Specimens  examined,  1,  the  type,  a  slightly  immature  female. 

Remarks. —  Nearly  related  to  M.  peruanaus,  of  which  it  may  be  only  a 
subspecies,  as  described.  The  type  locality,  however,  is  remote  from  that 
of  peruanus,  at  a  much  lower  elevation,  and  in  a  very  different  faunal  area. 
Further  material  is  necessary  before  its  relationship  can  be  satisfactorily 
determined.  The  describer  compared  it  with  specimens  incorrectly  identi- 
fied as  peruanus. 

Microsciurus  rubrirostris  sp.  nov. 

Type,  No.  9,  7,  5,  4,  British  Museum,  cf  ad.,  Chanchamayo,  central  Peru;  alti- 
tude 2000  m.,  Dec.,  1907;  coll.  C.  O.  Schuke. 

Upperparts  dark  brown,  the  tips  of  the  hairs  yellowish  rufous;  front  of  head  to 
noee  bright  rufous;  feet,  shoulders,  and  edge  of  thighs  strongly  washed  with  yellowish 
rufous;  chin  and  throat  yellow  deepening  on  chest  and  rest  of  ventral  surface  to 
orange  ochraceous;  back  of  ears  and  postauricular  patch  bufif;  tail  blackish  fringed 
with  pale  yellowish,  the  hairs  rufous  at  base,  subapically  broadly  banded  with  black 
and  tipped  with  pale  yellowish. 
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Total  length  (type,  collector's  measurements),  278;  head  and  body,  145;  tail 
vertebrse,  133;  hind  foot  without  claws,  35,  with  claws,  38;  ear,  13.  Skull,  total 
length,  37;  zygomatic  breadth,  23;  interoibital  breadth,  13.4;  breadth  of  braincase, 
19;  length  of  nasals,  10. 

Another  specimen  in  the  U.  S.  National  Museum,  a  topotype  from  the  same 
collector  (Schuke),  measures  as  follows:  Total  length,  310;  head  and  body,  160;  taU 
vertebrsB,  150;  hind  foot  without  claws,  35;  ear,  15.  Three  other  specimens  in  the 
British  Museum,  all  topotypes,  are  without  measurements.  Number  of  specimens 
examined,  5. 

This  is  a  large  species,  much  larger  than  M.  penumus,  from  which  it 
differs  in  its  strongly  yellowish  rufous  coloration  above,  rufous  instead  of 
fulvous  coloration  below,  deep  buff  instead  of  white  postauricular  patches, 
and  in  having  a  relatively  much  longer  tail. 


MicroBciurus  floronci^  sp.  nov. 

Type,  No.  33695  (skin).  No.  34370  (skull),  cf  ad.,  Florenda  (altitude  1000  feet), 
CaquetA  district,  Colombia,  Jan.  27, 1912;  coll.  Leo  E.  Miller. 

Upperparts  with  the  tips  of  the  hairs  rufous,  giving  a  daik  reddish  brown  general 
effect;  sides  of  nose  buffy;  underi>art8  grayish  brown,  faintly  washed  with  tawny; 
upper  surface  of  feet  and  the  limbs  like  the  body;  postauricular  patches  large,  white 
narrowly  edged  apically  with  pale  buff;  tail  blacki^  edged  with  pale  yellowish  white, 
the  hairs  rufous  at  base,  broadly  ringed  with  black  and  tipped  with  whitish. 

Total  length  (type,  collector's  measurements),  270;  head  and  body,  150;  tail 
vertebrae,  120;  hind  foot  (with  claws),  40.  A  male  topotype,  250,  130,  120,  40.  A 
female  from  Murelia  (a  nearby  locality,  alt.  600  ft.),  250,  130,  120,  40.  Average  of  3 
specimens,  273,  143.  130,  40. 

Skull  (type),  occipitonasal  length,  40;  zygomatic  breadth,  23.7;  interorbital 
breadth,  14;  breadth  of  braincase,  18.8;  length  of  nasals,  10.  Two  other  skulls  arv. 
slightly  smaller  and  aleo  younger.  Rostrum  broad  and  the  posterior  border  of  nasals 
squarely  truncate  in  all  the  three  skulls,  instead  of  emarginate  or  V-shaped  as  in  M. 
rubrirostris,  and  almost  without  exception  in  all  other  known  species  of  the  genus. 

Microsciurus  fiorencicB  is  represented  by  four  specimens,  two  from  Flor- 
encia  and  two  from  Murelia.  The  collector's  skull  labels  were  unfortunately 
lost,  but  in  all  probability  the  skull  selected  for  the  type  skull  belongs  with 
the  skin  with  which  it  is  here  associated.  The  color  of  the  ventral  surface 
in  the  four  specimens  varies  from  whitish  gray  faintly  tinged  with  tawny 
on  the  middle  of  the  belly  to  a  whitish  tawny  brown,  entirely  unlike  that 
of  any  other  species  except  M,  alfari  brawni  from  Chiriqui,  Panama.  The 
upperparts  are  similarly  colored  in  all  of  the  four  specimens.  One  of  the 
skulls  lacks  the  minute  upper  premolar. 
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Article  XH.—  DIAGNOSES  OF  APPARENTLY  NEW  COLOMBIAN 

BIRDS/  II. 

By  Frank  M.  Chapman. 

Plate  XIII.    Sketch-map  of  Southwestern  Colombia. 

Continued  work  on  the  birds  secured  by  the  Museum's  expeditions  in 
western  Colombia  showed  that  in  many  instances  satisfactory  identifica- 
tion was  not  possible  without  comparison  with  freshly  collected  material 
from  what  is  known  as  the  'Bogota  Region/  whence  at  least  200  species 
of  birds  have  been  described.  Many  of  these  species  are,  it  is  true,  repre- 
sented in  our  Museum  by  the  characteristic,  native-made  'Bogotd'  skins. 
These,  however,  are  not  only  without  data,  but  in  a  large  number  of  cases, 
they  have  so  changed  color  that  their  scientific  value  has  been  destroyed. 
They  are,  in  fact,  worse  than  useless  since  comparison  with  them  may  lead 
to  erroneous  conclusions. 

An  expedition  was  therefore  despatched  to  Bogota  on  January  6,  1913, 
and  it  returned  to  New  York  early  the  following  May.  It  was  in  charge  of 
the  writer  who  was  accompanied  by  George  K.  Cherrie,  Louis  A.  Fuertes, 
Thomas  M.  Ring,  Paul  G.  Howes  and  Geoffroy  O'Connell.  Collecting  was 
begun  in  the  Magdalena  Valley  and  pursued  at  a  number  of  stations  across 
the  Eastern  Andes  through  Bogota  to  Villavicencio,  at  their  eastern  base. 
Some  2300  specimens,  representing  somewhat  over  500  species,  were  secured, 
a  number  indicating  the  remarkable  richness  of  the  avifauna  of  the  region. 

In  due  time,  in  addition  to  a  general  summary  of  the  results  of  our  explo- 
rations in  Colombia,  it  is  proposed  to  publish  a  special  pap>er  on  our  work 
in  the  Bogota  region,  in  which  the  subject  of  change  of  color  in  native-made 
skins,  the  limits  of  the  '  Bogota  *  region  and  its  faunal  characteristics  will  be 
treated. 

With  this  new  material  I  have  resumed  the  study  of  our  now  extensive 
Colombian  collections,  but  the  task  of  critically  examining  some  11,500 
specimens  of  birds  is  a  large  one  and  will  require  much  time.  It  is,  therefore, 
planned  to  issue,  as  occasion  requires,  papers  which,  like  the  present,  con- 
tain descriptions  of  proposed  new  species,  with  the  double  object  of  retain- 
ing the  types  for  the  American  Museum  and  of  securing  criticism  on  the 
\news  set  forth,  in  advance  of  the  appearance  of  the  final  report. 

For  the  loan  of  specimens  used  in  the  preparation  of  this  paper  cordial 


>  See  also  Diagnosos  of  Apparently  New  Colombian  Birds.     Bull.  Amer.  Miu.  Nat. 
Hilt..  XXXI.  pp.  130-166.  July  23.  1912. 
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acknowledgments  are  due  Dr.  Chas.  W.  Richmond  of  the  United  States 
National  Museum,  Dr.  Witmer  Stone  of  the  Philadelphia  Academy  of 
Natural  Sciences,  Mr.  Outram  Bangs  of  the  Museum  of  Comparative 
Zoology,  Mr.  W.  E.  Clyde  Todd  of  the  Carnegie  Museum,  and  Mr.  C. 
B.  Cory  of  the  Field  Museum. 

Ridgway *s  *  Color  Standards  and  Color  Nomenclature '  ^  has  been  em- 
ployed in  describing  plumages. 

Ortalifl  Columbiana  caucsB  subsp.  nov. 

Char,  subsp. —  Similar  to  O.  c.  oolumbiana  Hellm.,  but  with  the  forehead  little 
if  any  paler  than  the  crown,  the  lower  back,  rump,  flanks,  crissum  and  under  tail 
coverts  more  strongly  rufous  chestnut;  feet  horn  color  instead  of  red. 

Type. —  No.  108673,  Am.  Mus.  Nat.  Hist.,  GuengUe,  Cauca  Valley,  20  miles 
south  of  Cali,  May  5, 1911;  F.  M.  Chapman. 

Remarks. —  Hellmayr  *  states  that  an  examination  of  the  type  of  Wagler's 
"Ortalis  caracco"  shows  it  to  be  closely  allied  to,  and  perhaps  identical  with 
Ortalis  cdbiventris  of  eastern  Brazil,  and  that  consequently  Grant*  was  in 
error  in  applying  this  name  to  the  Colombian  bird  which  he  therefore  (/.  c.) 
separates  under  the  name  Ortalis  columbiana.  There  appear,  however,  to 
be  two  well-marked  forms  of  this  species  in  Colombia  one  of  which  occurs 
east  of,  the  other  west  of  the  Central  Andes.  Hellmayr's  type  is  unfortu- 
nately without  locality,  but  his  description  seems  to  apply  to  the  eastern 
rather  than  to  the  western  bird,  which  has  the  forehead  of  essentially  the 
same  color  as  the  crown  and  not  "weisslichgrau,"  as  Hellmayr  describes  his 
type. 

While  the  under  tail-coverts  of  all  our  eleven  specimens  of  the  bird  w^hich 
I  assume  to  be  true  columbiana  show  sufficient  rufous-chestnut  to  correspond 
with  Hellmayr's  description  of  this  part  as  "kastanienrot,"  none  has  the 
character  so  strongly  developed  as  in  our  four  specimens  of  caucce  in  which 
this  color  spreads  to  the  lower  ventral  region,  flanks  and  sides  of  the  rump. 

If  my  understanding  of  the  case  be  correct,  columbiana^  therefore,  is  the 
bird  of  the  Bogota  region  (3  specimens)  and  upper  Magdalena  Valley  (San 
Agustin,  La  Candela,  Andalucia,  5000  ft.  (9  specimens),  while  caucoe  occu- 
pies the  Cauca  region  where  it  is  locally  common  in  the  valley  and  ascends 
to  the  border  of  the  Subtropical  Zone  (Guengue,  1 ;  La  Manuelita,  1 ;  San 
Antonio,  2,  '*legs  and  bill  gray")- 


1  Color  Standards  and  Color  Nomenclature.     By  Robert  Ridgway.  with  53  colored 
plates  and  1115  named  colors.     Washington.  D.  C.  1912.     Published  by  the  author. 
>  Abhandl.  Akad.  Miinchen,  XXII.  1906.  p.  694. 
•  Cat.  B.  M.,  XXII,  p.  509. 
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Porphyriops  melanops  bogotensis  subsp.  nov. 

Char,  snbsp. —  Similar  to  P.  m.  melanops  but  axillars  not  barred,  the  upperparts 
darker,  the  interscapulars  in  the  adult  largely  chestnut,  like  the  wing-coverts. 

Type. —  No.  121412,  Am.  Mus.  Nat.  Hist.,  c?"  ad..  Savanna  of  Bogota,  Colombia 
Feb.  18, 1913;  T.  M.  Ring. 

Remarks. —  In  addition  to  the  type  I  have  an  adult  female  (with  all  the 
wing-quills  in  the  sheaths)  collected  by  Howes,  an  adult  female  and  imma- 
ture male  collected  by  Fuertes,  and  an  old,  but  well-preserved,  '  Bogota ' 
skin  of  an  adult.  In  one  of  the  five  Bogota  specimens  the  axillars  are  wholly 
white,  in  the  others  they  are  dusky  basally  with  a  spot  or  two  toward  the  tip, 
but  in  none  are  they  barred. 

Of  P.  m.  melanops,  the  National  Museum  has  supplied  one  specimen  from 
Paraguay,  one  from  the  Parana  and  one  from  Conchitas,  near  Buenos  Aires, 
and  one  from  Chile,  while  two  additional  specimens  from  Chile  are  in  the 
American  Museum  collection.  Four  of  these  specimens  have  the  axillars 
crossed  by  four  or  five  bars,  in  the  fifth  the  bars  do  not  fully  cross  the 
feathers.  An  adult  from  Temuco,  Cautin,  Chile  (Am.  Mus.  113373)  is 
considerably  larger  (wing,  136;  tail,  61;  tarsus,  45;  middle  toe  culmen,  34 
mm.)  than  either  Paraguay  or  Bogota  birds  (which  agree  in  size)  and  is 
more  olive  above  than  two  birds  entering  adult  plumage  from  Conchitas 
and  Paraguay.  All  three  specimens  agree,  and  thereby  diflPer  from 
Bogotd  adults,  in  lacking  chestnut  on  the  interscapular  region. 

Of  the  several  names  which  have  been  applied  to  this  species  none  appears 
to  be  applicable  to  the  form  here  described.  Fidica  crassirostris  Gray,* 
from  "South  America*'  is  described  as  having  "the  mantle  and  quills  deep 
brown;*'  "the  wing-coverts  and  the  irides  bright  brown."  The  descrip- 
tion of  the  bill  as  "remarkably  high"  and  its  appearance  in  the  plate  follow- 
ing the  text,  suggests  that  possibly  the  large  Chilian  form  was  here  referred 
to. 

Crex  femoralis  Tschudi,^  the  habitat  of  which  is  given  as  "in  sylvis  apud 
flumen  Tullumayo, "  is  described  as  having  the  back  olivaceous." 

Porphyriops  leucopterus  Salvad.,'  based  on  two  specimens  in  the  Museum 
of  Turin  (No.  4405  Arg.  Republic;  No.  5658  "Amer.  Merid."  probably 
Buenos  Aires)  is  evidently  a  pure  synonym  of  melanops  Vieill.  of  Paraguay, 
which  is  based  on  Azara.  The  character  of  margined  tertiaries  claimed  for 
this  form  is  shown  by  specimens  from  Paraguay,  Chile  and  Bogotii,  never- 


1  Orlffltlu'  Cuvier's  Animal  Kingdom.  Ill,  1820.  p.  542.  pi. 
'  Arch,  fttr  Nat..  1843.  p.  388. 

•  AttI  Soc.  Ital.  Nat..  VIII.  p.  382.  18G5.     I  have  to  thank  Mr.  Witmer  Stone  for  inyeitl- 
gaUng  thk  reference  for  me. 
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theless,  Sdater  (P.  Z.  S.,  1868)  states  that  Imooptenu  is  different  from 
melanop$  but  may  be  identical  with  femoralii.  He  adds:  ''There  b  a 
epeamexk  of  this  bird  in  the  Derby  Museum,  Liverpool,  from  Bogoti.  It 
se^ns  to  be  a  good  second  species  of  the  genus  Porpkyrwps**  While,  there- 
fore, Sdater  recognised  the  dbtinctness  of  the  Bogoti  form,  he  misapplied 
to  it  the  name  fetusopi^rttf,  which,  as  we  have  just  seen,  b  a  synonym  of 
iiislart02w. 

Fuliea  americana  oolombiana  subsp.  nov. 

Chair,  9ub9p, —  Similar  to  F.  a.  amerieana,  but  tarsi  and  toes  longer,  bill  heavier 
and  longer,  f rcmtal  shield  larger,  higher,  rounded  posterioriy  and  more  deadly  defined 
from  the  bill  anterioriy;  bill  baaally,  in  breeding  specameoB,  yellowish;  plumage, 
particularly  of  the  underparts,  darker,  more  slaty,  the  imder  wing-ooverts  darker 
and  with  little  or  no  white  edgingB;  the  white  at  the  ends  of  the  inner  secondaries 
averaging  less  in  extent  and  confined  largely  to  the  inner  web  of  the  feathers. 

Type. —  No.  12640i,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  La  Heixera  (dt.  not  stated), 
N.  of  Bogota,  Cundinimarca,  Colombb,  May  13, 1913;  Manud  Gkmsaks. 

Remarka. —  Of  thb  well-marked  form  we  have  thirteen  specimens  col- 
lected at  La  Herrera  and  La  Olanda  in  Cundinimarca  north  of  Bogot£  on 
May  11  and  13, 1913.  Of  flib  number  eleven  are  fully  adult,  one  b  inmia- 
ture,  and  one  b  molting  from  juvenal  into  'first  wint^'  plumage.  Tlie  col- 
lector made  no  note  of  the  colors  of  the  bill  and  shield  in  life,  but  two  months 
after  death  the  shield  b  dull,  dark  maroon  approaching  diamine-brown, 
the  bill  to  the  anterior  margin  of  the  nostrib  is  olive-ochre,  its  surface  more 
or  less  scaly,  the  tip  and  commissure  as  far  backward  as  a  point  opposite 
the  middle  of  the  nostril  horn-color,  marked  on  the  maxilla  by  a  band,  on 
the  mandible  with  two  quadrate  spots  (separated  by  the  gonys)  of  approxi- 
mately the  same  color  as  the  shield. 

It  b  possible  that  the  differences  in  general  color  mentioned  may  be  in 
part  attributed  to  the  greater  age  of  our  skins  of  americana.  Since,  however, 
they  are  more  pronounced  on  the  underparts  than  above,  it  is  probable 
that  to  some  extent,  at  least,  they  actually  exist. 

In  Fulica  carihasa,  of  which  the  National  Museum  has  loaned  me  six 
specimens,  including  the  type,  the  shield  appears  to  be  yellowish  or  orange, 
of  the  same  color  as  the  bill,  from  which  it  is  not  sharply  defined  as  in  co- 
lumbiana.  In  other  words,  the  shield  in  caribcea  might  be  described  as  a 
basal  inflation  of  the  culmen  with  which  it  is  continuous,  while  in  colundnana 
it  b  a  dark  maroon  ellipse  set  on  the  forehead  and  clearly  dbtinct  from  the 
base  of  the  culmen  both  in  color  and  structure.  Indeed  so  far  as  the  shape 
and  color  of  the  shield  b  concerned,  columbiana  more  nearly  resembles 
americana  than  it  does  caribcea,  and  it  is  even  nearer,  in  thb  respect,  to 
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certain  si)ecimens  of  Fvlica  ardesiaca.  In  ardesiaca  the  bill  and  its  shield 
are  much  larger,  as  might  be  expected,  the  tip  of  the  bill  is  greenish  and  its 
broken  band  is  lacking,  but  aside  from  these  differences  the  bill  of  ardesiaca, 
in  general  proportions  and  in  the  color  and  isolation  of  the  shield,  strongly 
suggests  that  of  columbiana. 

It  is  true  that  ardesiaca  is  placed  in  that  section  of  the  genus  containing 
species  with  no  white  on  the  secondaries,  nevertheless  a  trace  of  this  char- 
acter is  usually  present  and  this  fact  in  connection  with  the  reduced  amount 
of  white  in  the  secondaries  of  columbiana  and  the  resemblance  in  the  bill  of 
the  two  species  just  mentioned,  points  to  the  conclusion  that  ardesiaca  b  a 
representative  of  americana. 

From  F.  leucoptera,  columbiana  differs  in  its  larger  size,  particularly  of 
feet  and  bill,  in  the  color  of  the  bill  and  shield  (both  yellow  in  leucoptera) 
and  in  its  more  elevated  and  clearly  defined  shield.  The  Hawaiian  F.  alai, 
the  remaining  species  of  Fvlica  having  the  secondaries  tipped  with  white, 
agrees  with  leucoptera  in  the  color  of  the  bill,  but  has  this  member  larger 
and  with  a  more  inflated  frontal  shield. 


Measurements. 
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IzobrychuB  ezilis  bogotensis  subsp.  nov. 

Cfiar.  subsp. —  Similar  to  /.  e.  exilis  but  slightly  smaller;  adult  male  in  breeding 
plumage  with  the  underparts  more  richly  colored;  the  breast,  abdomen,  flanks, 
under  wing  and  under  tail-coverts  warm  buff,  the  thighs  deeper  in  tone;  the  median 
and  lesser  wing-coverts  richer,  mainly  ochraceous  buff  more  or  less  margined  with 
tawny-russet;  adult  female  more  nearly  resembling  adult  female  of  /.  e.  exilis  but 
the  abdominal  region,  flanks,  thighs,  under  wing  and  under  tail-coverts  deeper,  warm 
buff;  the  back  slightly  darker;  immature  male  much  richer  in  color  than  /.  e.  exUis 
of  same  age;  underparts  heavily  washed  with  ochraceous-buff;  central  wing-covert 


i  Spring  adults  fkx>m  New  York.  Iowa,  and  Minnesota. 
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area  odhraoeous  tawny;  in  adult  and  immature,  tarsi  black,  toes  brownish,  thdr 
soles  yeUowish. 

Type, —  No.  121432,  Am.  Mus.  Nat.  Hist.,  cT  ad.,  testes  much  enlarged,  Suba. 
Marshes,  Bogota,  ColcHnbia,  February  17, 1913;  F.  M.  Chapman. 


MeaeuremerUe, 

Wing          Tail 
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Remarks, —  Ixobrychua  exilis  is  apparently  a  rare  bird  in  South  America* 
It  is  not  included  in  Braboume  and  Chubb's  'List  of  the  Birds  of  South 
America'  (1912),  but  is  stated  in  the  A.  O.  U. ' Check-List,'  (1910),  to  occur 
as  far  south  as  Brazil.  The  discovery  of  a  local  race  of  this  boreal  species 
on  the  Bogota  Savanna  is  therefore  a  fact  of  rather  exceptional  interest. 
An  apparently  mated  pair,  both  having  the  sexual  organs  enlarged,  was 
taken  on  February  17,  and  an  immature  male,  taken  January  21,  was 
purchased  by  Mr.  Fuertes  from  a  local  collector.  Doubtless  the  bird  is 
not  uncommon  in  the  reedy  marshes  of  the  Savanna,  but  strangely  enough 
it  appears  not  before  to  have  been  recorded  from  the  Bogota  region.  While 
there  is  little  probability  of  actual  intergradation  between  this  new  form  and 
exilia  proper,  it  is  so  obviously  a  representative  of  exilis  that  its  relationships 
and  status  appear  to  be  more  correctly  expressed  by  a  trinomial  rather  than 
binomial  designation. 

The  Bogota  form  shows  some  approach  to  the  apparently  specifically 
distinct  /.  erythromelas  in  the  richer  color  of  the  underparts,  but  the  female 
is  wholly  unlike  it  in  the  color  of  the  back,  which  is  rich  chestnut  in  erythro- 
mehs,  and  clove-brown  in  hogotensis, 

Stenopsis  cayennensis  monticola  subsp.  nov. 

Char,  subsp. —  Wings  and  tail  longer,  the  bill  larger  than  in  S.  c.  cayennensis,  the 
female  much  darker  throughout,  the  crown  largely  black,  the  central  feathers  but 
narrowly  margined  with  rusty  or  ochraceous-tawny  and  grajdsh;  the  grayish  nuchal 
area  almost  wanting,  the  rusty  nuchal  collar  slightly  deeper  in  color;  in  the  back 
black  predominates,  the  grayish  is  reduced  to  a  minimum  the  feathers  being  minutely 
marked  with  broken  rusty;  scapulars  black  widely  margined  externally  with  buff  or 
ochraceous  as  in  cayennensis,  black  tail-bars  wider  and  more  pronounced,  breast  and 
flanks  more  heavily  barred. 

Type. —  No.  107747,  Am.  Mus.  Nat.  Hist.,  9  ad.,  San  Antonio  (alt.  6600  ft.). 
Western  Andes,  above  Cali,  Colombia,  Jan.  23, 1911;  W.  B.  Richardson. 
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Remarks. —  Unfortunately  none  of  our  four  specimens  of  this  race,  which 
may  merit  the  rank  of  a  species,  is  an  adult  male.  An  immature  male  has 
the  inner  web  of  the  outer  rectrix  white  tinged  with  buffy  on  the  margin  and 
with  three  small  longitudinal  black  marks  near  the  shaft  in  the  central  part 
of  the  feather,  the  second  pair  of  feathers  is  barred  with  nisty  and  black, 
the  third  is  similarly  barred  on  the  outer  web  but  is  more  solidly  black  to- 
ward the  end  at  the  tip  of  both  webs;  the  inner  web,  except  for  the  tip,  is 
buffy  white  with  a  strong  bar  of  black  in  the  middle  reaching  nearly  across 
it,  the  fourth  pair  resemble  the  third  but  lacks  the  black  bar. 

I  have  no  males  of  cayennensis  in  similar  plumage  for  comparison,  but 
the  presence  of  the  black  bar  on  the  third  pair  of  feathers  indicates  that  the 
bird  here  named  is  nearer  to  that  species  than  to  Steriopsis  albicauda  the 
adult  male  of  which  (type,  loaned  by  the  Nat.  Mus.)  has  no  black  bar 
crossing  the  white  vane  of  the  tail-feathers  as  in  cayennensis. 

From  the  female  of  S.  albicauday  a  Costa  Rican  specimen  of  which  has 
befell  loaned  by  Mr.  Todd,  inonticola  differs  in  being  darker  above  and  much 
deeper  buff  below.  The  differences  in  the  plumage  of  the  upperparts  are 
not  so  striking  as  those  which  exist  between  monticola  and  cayennensis, 
the  female  of  the  latter  being  considerably  lighter  than  the  female  of  albi- 
caudd,  but  below,  the  differences  are  greater  since  the  underparts  of  albi- 
Cauda  are  paler  than  those  of  cayennensis. 

The  fexact  relationships  of  monticola,  however,  cannot  be  determined 
until  the  adult  male  has  been  secured,  but  its  well-defined  characters  and 
the  fact  that  it  apparently  occurs  in  the  Subtropical  Zone,  while  cayennensis 
has  been  recorded  only  from  the  lower  or  Tropical  Zone,  suggests  the  possi- 
bility of  the  specific  distinctness. 

Measurements  of  Females. 
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Formicarius  analis  connectens  subsp.  nov. 

Char,  subsp. —  Most  nearly  rohitod  to  F.  a.  snturatus  Ridgw.  but  cinnamon  at  the 
sides  of  the  throat  wholly  absent  or  but  faintly  indicated;  upperparts  less  rufescent, 
more  olivaceous,  breast  slightly  darker,  throat  patch  less  sharply  defined,  size  smaller, 
cf,  wing,  86;  tail,  52;  tarsus,  31.5;  culmen,  18. 
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Tupe.-^  No.  121961,  Am.  Mus.  NM.  Hist.,  d*  ad.,  ViUaTioeiieio  (aH.  1000  ft.), 
eastembaaeofEastemAiideBfCQloiiibia,  March  12, 1913;  T.M.Ring. 

Remark$. —  This  intetestmg  and  strmigly  nudked  form  is  based  on  three 
males  from  the  type  locality,  while  two  females  and  a  male  fimn  La  Muidiay 
at  the  eastern  base  of  the  Andes  further  south,  thou|^  sli^^tly  deeper  above 
obviously  belong  to  the  same  race.  Of  true  analis  I  have  but  one  tapedmesk, 
which,  however,  being  from  Bolivia  (Yungas)  may  doubtless  be  oonsida^d 
typical.  It  is  unsexed,  but  appears  to  agree  in  size  with  the  nee  here  named. 
From  this  specimen  of  cmolif,  eofmectefu  differs  in  dolor  in  being  decided)^ 
darker,  particularly  below,  where  analis  is  much  paler  than  mxturaiuB,  It 
is,  however,  the  pteaence  of  a  trace  of  cinnamon  at  the  sides  of  the  throat 
in  two  of  our  specimens  of  eofinedena  that  suggests  its  being  a  ccmnectant 
between  analis  and  the  other  northern  forms  in  which  this  dnnamon  mark- 
ing becomes  highly  developed.  Further  characters  indicative  oi  the  dbse 
relationships  of  these  birds  are  the  white  loral  mark  present  in  our  spedmen 
of  analiSf  in  all  six  specimens  of  connedens  and  all  of  our  elevoi  Trinidad 
specimens  of  sahiraius,  and  the  basally  olivaceous  or  rufesoent,  apicaDy 
black  tail  of  anaUa,  eanneeiena  and  all  the  northern  forms  placed  by  Ridgway 
(Bull.  60,  V,  1911,  p.  117)  under  moniliger.  Additional  evidence  of  the 
intei^pradation  of  the  Bolivian  with  the  more  northern  races  is  supidied  by  a 
spedmai  from  Sarayacu,  southeastern  Ecuador  (not  ^northeastern  Peru'O 
which  Ridgway  ref ^s  to  as  a  probable  local  race  of  analis  and  which  from 
his  description  (Proc.  U.  S.  Nat.  M.,  1893,  p.  674)  is  evidently  between  that 
form  and  connectens. 

It  may  be  added  that,  in  my  opinion,  Formicarius  nigricapilltis  is 
specifically  distinct  from  analis;  but  the  relationships  of  this  bird  will  be 
discussed  in  the  final  report  on  our  Colombian  collections. 

Craspedoprion  paciflcus  sp.  nov. 

Craapedoprion  CBquinoctialU  (not  of  Scl.)  Hellm.,  P.  Z.  S.,  1911,  p.  1127  (N6vita, 
Noanamd,  Col.). 

Rhynchocydus  OBquinoctialis  (not  of  Scl.)  Hart.,  Nov.  Zo5l.,  1898,  p.  48,  (Cachibi, 
northwest  Ecuador). 

Char.  sp. —  Similar  to  C.  olivaceus  in  size  but  color  brighter  above,  the  margins 
to  wing-coverts  and  inner  wing-feathers  deeper,  more  tawny,  the  breast  much  darker, 
the  belly  deeper  yellow. 

Type. —  No.  112208,  Am.  Mus.  Nat.  Hist.,  cT  ad.  (testes  enlarged),  Juntas  de 
Taman^  (alt.  400  ft.),  Rio  San  Juan,  Choc6,  Western  Colombia,  Dec.  18,  1911; 
A.  A.  Allen  and  L.  E.  Miller. 

Description  of  Type. —  Above  uniform  rich  olive-green,  the  loral  and  auricular 
regions  not  perceptibly  different,  the  upper  tail-coverts  more  fuscous  and  margined 
with  ochraceous;    tail  fuscous  margined  externally  with  olive-green  of  a  browner 
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shade  than  that  of  the  back,  internally  faintly  buffy  decreasing  in  amount  from  with- 
out inwardly;  wing-quills  much  blacker  than  rectrices,  all  but  the  outer  primary 
margined  with  olive-green  growing  more  ochraceous  inwardly  and  apically  and  be- 
coming ochraceous-tawny  on  the  apical  third  of  the  tertials  and  outer  margins  of 
the  greater  wing-coverts;  inner  web  of  all  but  outer  primary  buffy,  increasing  in 
extent  inwardly  and  becoming  cinnamon-buff  on  the  inner  feathers;  bend  of  wing 
greenish  yellow ;  under  wing-coverts  dusky  yellow ;  throat  and  upper  breast  yellowish 
oil-green;  sides  and  flanks  somewhat  more  dusky,  center  of  belly  citron-yellow 
streaked  with  oil-green  anteriorly  and  laterally;  thighs  olive-green;  under  tail- 
coverts  dusky  yellowish,  lower  mandible  whitish-horn,  upper,  black.  Wing,  75; 
tail,  65;  tarsus,  18;  culmen,  15;  breadth  of  bill  at  nostril,  10  mm. 

RariQe, —  Humid  Tropical  Zone  of  Pacific  Coast  of  Colombia,  and  Ecuador. 

Remarks. —  Previous  authors  have  commented  on  the  characters  of  this 
species  but  evidently  through  lack  of  material  have  referred  it  to  C.  mqui- 
noctiaUs.  Comparison  of  five  specimens  from  the  Pacific  coast  of  Colombia 
(Juntas  de  Tamand,  1;  Choc6, 1;  N6vita,  1;  Barbacoas,  2)  with  four  speci- 
mens from  the  Caquetd  district  (La  Murelia,  3;  Florencia,  1)  in  the  same 
fauna!  region  as  "Napo/'  the  type-locality  of  cequinoctialis,  shows  the  two 
forms  to  be  specifically  distinct.  Aside  from  its  much  larger  size,  C.  pad- 
ficua  is  brighter  green  above  and  brighter  yellow  below,  the  throat  and  chest 
are  darker  and  more  solidly  oil-green,  and,  as  has  been  remarked  by  the 
authors  quoted,  the  margins  of  greater  coverts  and  inner  quills  are  ochra- 
ceous-tawny rather  than  olive-yellow. 

The  specific  distinctness  of  pacifictu  is  indicated  not  only  by  its  char- 
acters but  by  its  distribution.  Like  other  members  of  this  group  it  appears 
to  be  restricted  to  the  Tropical  Zone  and  hence  is  widely  separated  geo- 
graphically from  oequinoctialis,  which  is  unknown  west  of  the  Tropical  Zone 
at  the  eastern  base  of  the  Eastern  Andes.  At  the  north  the  range  of  pad- 
ficu8  is  boimded  by  that  of  quite  a  different  form  to  which  the  name 
(Bquinoctialia  has  also  been  misapplied  and  which  is  described  below  as 
C.  (Bquinoctialia  flamis. 

Panama  specimens  of  this  race  are  much  nearer  the  CaquetA  specimens 
of  CBquinodialis  than  they  are  to  sjjecimens  of  padficua  from  the  upper 
Atrato  and  upper  San  Juan  and  whether  or  not  they  may  be  representative 
forms  it  is  reasonably  certain  that  they  do  not  now  intergrade. 

Craspedoprion  aBquinoctialia  flavus  subsp.  nov. 

Craspedoprion  cequinociidLxB  (not  of  Scl.)  Ridgw.  (part),  Bull.  50,  Part  IV,  U.  8. 
N.  M.,  1907,  p.  387. 

Rhynchocydu8  (Equinoctialis  (not  of  Scl.)  Allen,  Bull.  A.M.  N.  H.,  1900,  p.  146 
(Onaca,  Santa  Marta  Mis.,  Col.). 

Char,  subsp.    Similar  to  C.  ce.  cequinoctialis  (Scl.)  but  larger,  the  upperparts 
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brighter,  the  breast  more  yellowish,  less  grayish  green,  the  belly  more  extensivdy, 
and  somewhat  brighter,  yellow. 

Type.—  No.  70912,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Onaca  (alt.  2500  ft.)>  near  coast 
in  Santa  Marta  Mts.,  Colombia,  Dec.  28, 1898;  Mrs.  H.  H.  Smith. 

Range. —  Caribbean  district  of  South  America  from  Panama  to  northeastern 
Venezuela  and  probably  farther  south. 

Remarks. —  Lack  of  authentic  specimens  of  C.  (Bquinoctialis  has  evi- 
dently led  to  the  erroneous  identification  6f  birds  from  Panama  ^d  northern 
Colombia  as  that  species,  whereas  when  compared  with  four  specimens  (La 
Murelia,  3;  Florencia,  1)  from  near  the  type-locality  ("Napo")  of  (Bquv- 
nodialis  they  are  found  to  differ  conspicuously  as  above  indicated.  Two 
Panama  specimens  are  slightly  smaller  than  two  froni  Qnaca,  near  Santa 
Marta,  and  one  from  Cristbbal  Colon  at  the  eastern  end  of  tke  Faria  Peioin- 
siila,  while  agreeing  in  size  widi  the  Santa  Marta  specimens,  is  sli^tly 
darker;  it  shows,  however;  ho  approach  to  C.  ffiiidneniie,  with  which  Mr. 
Todd,  who  has  loaned  me  four  specimens  frbni  the  Caura  and  Yuiiian  in 
eastern  Venezuela,  lells  me  his  C.  itUerinedituf  (Ann.  Cam.  Mus.  VIII,  1912, 
p.  207)  is  synonymous: 

Craspedoprion  guiaimisis,  evidently  tf  nordiern  form  of  Ci  olitaceuif 
resembles  C.  aquinoctialis  in  size  but  is  slightly  paler  below,  has  the  tail 
browner,  the  inner  margins  of  the  wiHg-coverts  inore  buffy  and  duter  mar- 
gins of  the  greater  coverts  more  ochraceous.  It  is  iiot  improbiiibl^  that 
olivd€eua  and  '(Bquinoc&alis  may  intergrade,  but  C.  hremroHrU  t>f  Central 
America  and  C.  padficus  of  the  Pacific  coast  of  Colombia  and  northern 
Ecuador,  appear  now  to  stand  as  species. 


• 

Measurements. 

• 
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tt     It        <f 

Cristobal  Colon,  Ven.  cf 

• 

75 

66 

15 

C.  padficus 
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H                l( 
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16 

It           it 

Barbacoas                    " 

<f 

79 

68     • 

15 

Euscarthmus  septentrionalis  sp.  nov. 

•  .  ■  ■  ■  * 

Char,  sp.—  Similar  to  Euscarthmus  impiger  Scl.  &  Salv.  but  upperparts  much 
grayer,  the  bill  slightly  smaller,  more  subulate,  and  blackish  brown. 

Type.—  No.  122189,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Honda  (alt.  600  ft.),  Central 
Magdalena  Valley,  Colombia,  Feb.  3, 1913;  George  K.  Cherrie. 
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Description  of  Type. —  Crown  brownish  olive  with  a  strong  gra3rish  tinge,  passing 
without  abrupt  transition  through  a  slightly  more  olivaceous  color  on  the  back  to  a 
distinctly  brighter  olive-green  on  the  rump  and  upper  tail-coverts;  tail  fuscous, 
outer  pair  of  feathers  margined  externally  with  grayish,  the  others  with  olive-green, 
which  is  broader  and  brighter  basally;  wing-quills  fuscous,  the  outer  primary  and 
inner  tertials  margined  externally  with  whitish,  the  others  with  olive-green  the  fuscous 
wing-coverts  broadly  tipped  with  yeUowish  white;  bend  of  the  wing  and  imder 
wing-coverts  pale  yellow;  lores  grayish;  underparts  white,  chin  and  throat  and  upper 
breast  lightly  streaked  with  grayish,  lower  breast,  particularly  at  the  sides,  washed 
with  gra3rish;  sides  grayish  obsoletely  streaked,  flanks  tinged  with  greenish;  thighs 
olive-gfray;  under  tail-coverts  white  with  a  yellow  tinge;  legs  and  feet  (in  skin) 
amber  brown;  bill  (in  skin)  dark  chestnut  brown,  blacker  apically,  pale  below. 
Wing,  50.5;  tail,  41;  tarsus,  20;  culmen,  12. 

Remarks. —  In  addition  to  the  type  we  have  a  second  male  taken  the 
same  day  at  Honda,  which  agrees  with  it,  and  a  specimen  (No.  37080)  in 
the  Carnegie  Museum,  loaned  me  by  Mr.  Todd,  taken  by  Carriker  at  Anzoa- 
tegui,  Estado  Lara,  Venezuela,  Feb.  28,  obviously  belongs  to  the  same  spe- 
cies, but  is  in  less  worn  plumage  than  the  Honda  specimens. 

Of  the  bird  which  I  take  to  be  true  impiger,  our  collections  contain  one 
specimen  from  Puerto  Bello,  Venezuela,  and  consequently  near  the  type 
locality  (  =  "near  Caraccas")  and  20  specimens  from  near  Santa  Marta, 
chiefly  from  Bonda. 

From  this  series  the  three  birds  representing  septentrionalis  differ  con- 
spicuously in  their  blacker  and,  to  a  less  degree,  more  rounded  bill.  This  is 
described  in  the  flesh  by  Carriker  as  "blackish  brown,  horn  below,*'  while 
Phelps  describes  the  bill  of  the  Puerto  Cabello  specimen  as  "  upper  mandible 
brown,  lower,  light  brown."  In  comparable,  unworn  plumage,  impiger 
has  the  crown  and  foreback  deep  buffy  brown  in  strong  contrast  to  the  gray 
tinged  brownish  olive  of  septentrionalis. 

The  specific  distinctness  of  the  two  birds  is  indicated  by  the  fact  that 
both  apparently  belong  to  the  Tropical  Zone  and  that  in  this  zone  they 
occur  together  as  near  as  Puerto  Cabello  (sea-level)  and  Anzoategui  (alt. 
4750)  on  the  Caribbaean  slope,  about  100  miles  southwest,  while  septentriona- 
lis evidently  ranges  from  the  last-named  point  at  least  to  the  Central  Mag- 
dalena  Valley  without  change. 

Mionectes  oliyaceus  pallidus  subsp.  nov. 

Char,  sybsp. —  In  general  coloration  most  nearly  resembling  M.  o.  hederacetia 
Bangs,  but  with  less  yellow  in  the  plumage,  the  back,  therefore,  bluer  green,  the 
breast  streaks  whiter,  the  belly  paler. 

Type. —  No.  122204,  Am.  Mus.  Nat.  Hist.,  9  ad.,  Buena  Vista  (above  yilla- 
vicencio,  alt.  4500  ft.),  March  9, 1913;  F.  M.  Chapman. 
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Remarks, —  This  proposed  race  is  based  on  two  spedmens  for  oompari- 
scm  with  which  I  have  q>ecimeiis  of  all  the  other  described  races,  induding 
the  types  of  if.  o.  oUtaeeua  and  M.  o.  venesuderms.  Althou|^  geograi^ii- 
cally  nearest  the  most  hig^bly  odored  forms  of  the  group  (tenmidmtis  and 
Hke  Santa  Martan  gaUnnut),  paUidut  is,  below,  the  palest  of  the  five  sub- 
iq>ecies  of  oUvacew,  the  breast  streaks  bdbg  whitish,  the  abdomen  sulphur- 
yellow.  The  upperparts,  however,  are  darker  green  than  any  of  the  other 
forms,  except  hederaceua,  which  it  dosdy  resembles  in  the  color  of  the  back, 
but,  as  said  above,  it  ib  here  somewhat  bluer  in  tone,  while  the  crown  is 
distinctly  darker  than  the  back. 

Oamptostoma  eaues  sp.  nov. 

Char,  «p.. —  Most  nearly  resembling  C.  puMum,  bat  dariDer  above  and  pate 
bekm,  the  crown  with  a  sooty  cap  clearly  defined  from  the  grayiih  olive  baek;  the 
throat  and  breast  gray,  quite  milike  tl^  sulphur  yellow  belly. 

Type,—  No.  112296,  Am.  Mus.  Nat.  Hist.,  d*  ad.^  Rio  Frio,  Canea  Valk^  (alt. 
3600  ft.),  December  1, 1911;  A.  A.  Allen  and  L.  E.  Miller. 

DeKripUon  cf  Type. —  Upperparts  dark  grayish  dive,  the  rump  somewhat 
Ulster,  the  entire  crown'sooty,  or  ofaetura  black,  distinotly  different  from  the  badt; 
sides  of  the  head  grayish,  an  inoooiqiieiK^us  whitish  ^ye-ring  and  lord  strqie;  tall 
fuscous,  the  inner  feathers  narrowly  margined  with  div&-gray,  all  the  feathers  naiv 
rowly  tipped  with  whitish,,  which  margins  also  the  termind  portion  of  the  inner  web 
cf  the  outer  feathers;  wings  fuscous,  the  median  and  greater  coverts,  tiiqped  with 
buffy  and  whitish,  forming  two  bars,  the  under  coverts  pale  yellowish  white;  throat 
and  breast  gray,  merging  gradually  into  a  sulphur-yellow  belly;  feet  and  bill  black; 
the  lower  mandible  brownish.    Wing,  54;  tail,  44;  tarsus,  19;  culmen,  8  mm. 

Remarks. —  This  apparently  well-marked  species  is  based  on  three  speci- 
mens in  addition  to  the  type,  one  from  the  type-locality  and  two  from  Mira- 
flores  on  the  western  slope  of  the  Central  Andes  above  Palmira.  It  seems 
to  be  restricted  to  the  Cauca  Valley  region  where  it  probably  represents 
Camptostoma  pusillum,  from  which,  however,  it  appears  to  be  specifically 
distinct.  A  Camptostoma  from  Chicoral,  in  the  upper  Magdalena  Valley, 
almost  opposite  Rio  Frio,  has  the  yellowish  throat  and  breast  of  pusillum 
and  the  crown  is  but  slightly  deeper  than  the  back,  the  upperparts,  however, 
are  darker  than  in  any  of  the  races  of  pusillum  and  the  bird  thus  shows  some 
approach  to  C.  caucce. 

No  form  of  Camptostoma  has  been  reported  from  the  Pacific  coast  of 
Colombia  south  of  the  Atrato  River,  but  the  genus  reappears  on  the  coast 
of  Ecuador  where  is  found  Camptostoma  sclateri,  a  pale  form  with  a  grayish 
crown,  whitish  frontlet,  pale  rump,  comparatively  long  bill  with  a  yellowish 
lower  mandible  and  a  maximum  amount  of  white  in  the  tail.  While  pre- 
sumably representing  C.  pusillum,  C,  sclateri,  of  which  we  have  15  specimens, 
is  evidently  specifically  distinct  from  it. 
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Pitan^s  sulphuratus  caucensis  subsp.  nov. 

Char,  subsp. —  In  the  extent  of  rufous  markings  most  nearly  resembling  P.  s, 
rufipennis;  in  general  color  nearer  P.  s.  sulphuraiiis. 

Type. —  No.  108196,  Am.  Mus.  Nat.  Hist.,  Cali,  Cauca  Valley,  Colombia,  Deo. 
22, 1910;  W.  B.  Richardson. 

Remarks. —  Eight  specimens  from  the  Cauca  Valley  (Cali  to  Rio  Frio) 
show  this  form  to  be  based  on  constant  and  well-marked  characters.  Com- 
pared with  nine  specimens  from  the  Caribbsean  coast  region  (Santa  Marta, 
Col.,  San  Antonio,  Bermudez,  Venezuela)  which  may  be  considered  typi- 
cally to  represent  rufipennis  (type-locality  "Caraccas")>  the  Cauca  Valley 
bird  is  seen  to  be  much  darker  above,  the  color  of  the  upperparts  and  the 
fuscous  areas  in  the  wings  and  tail  being  more  as  in  true  sidphurattts;  there 
are,  however,  inconspicuous  rufous  margins  to  the  feathers  which  are 
lacking  in  true  sulphuratus.  While  nearer  rufipennis  in  the  extent  of  the 
rufous  markings,  caucensis  shows  some  return  to  the  sulphuratus  type  even 
in  this  respect,  the  lesser  wing-coverts,  and  particularly  the  primary  coverts 
and  upper  tail-coverts,  having  much  larger  fuscous  shaft  streaks,  the 
rectrices  and  remiges  also  usually  having  less  rufous,  though  the  differences 
here  cannot  be  so  definitely  expressed.  In  short,  occupying  a  region  in 
which  the  humidity  more  nearly  resembles  that  of  Trinidad  and  the  Guianas 
than  it  does  that  of  the  arid  coastal  zone  of  northern  South  America,  the 
characters  of  caucensis  in  a  degree  parallel  the  resemblances  in  climatic 
conditions  existing  between  the  Cauca  Valley  and  northeastern  South 
America. 

With  the  olive-brown  backed  P.  s.  derhianus  the  proposed  new  form  needs 
no  comparison. 

PheugopediuB  mystacaliB  amaurogaster  subsp.  nov. 

Char,  subsp. —  Similar  to  P.  m.  mystacalis  but  darker  above,  the  auriculars  more 
solidly  black,  the  submalar  stripe  broader,  the  chin  and  upper  throat  white  but  the 
lower  throat  and  breast  washed  with  ochraceous-tawny,  the  flanks  and  abdomen 
strong  ochraceous-tawny,  the  tail  longer. 

Type. —  No.  122481,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Buena  Vista  (above  Villa- 
vioencio),  alt.  4500  feet,  Eastern  Andes,  Colombia,  March  4,  1913;  George  K. 
Cherrie. 

Remarks. —  Eight  specimens  of  this  strongly  marked  race  were  collected 
at  Buena  Vista  where  it  occurs,  doubtless,  as  a  representative  of  the  Sub- 
tropical rather  than  the  Tropical  Zone,  since  we  did  not  find  it  below  this 
point.  From  a  series  of  18  specimens  of  mystacalis,  including  two  from  near 
the  type-locality,  this  proposed  new  form  differs  constantly  and  conspicu- 
ously, as  indicated  in  the  diagnosis. 
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Two  specimens  of  Pheugopedius  from  Anzoategui,  Estado  Laia,  Vene- 
zuela, in  the  Carnegie  Museum,  loaned  me  by  Mr.  Todd  and  on  which  he 
based  his  Pheugopediua  macrurua  connedens  (Ann.  Car.  Mus.,  Vm,  1912, 
205),  appear  to  be  referable  to  Pheugopeditu  mystacalia  coruobrinus  (Madar.) 
from  Merida  (Ann.  Mus.  Hung.,  II,  1904,  115).  In  color  these  two  birds 
are  much  nearer  true  mystacalia  than  they  are  to  amaurogaster.  From  the 
former  they  differ  only  in  having  the  tail  somewhat  longer,  the  crown 
clearer  gray,  the  back  duller.  One  of  these  birds  has  a  tinge  of  buff  on  the 
throat  and  breast,  the  underparts  of  the  other  can  be  exactly  matched  in 
color  by  specimens  of  mygtacalis. 

We  have  in  our  collection  an  old  'Bogot£'  skin  which,  while  someidiat 
more  richly  colored  than  the  birds  from  Buena  Vista,  apparently  represoits 
the  form  here  described,  to  which  a  '  Bogota '  bird  conunented  on  by  Shaipe 
(Cat.  B.  M.,  VI,  1881, 233)  also  evidently  belongs. 

Phetigapediua  macrurua  (Allen),  the  type  of  which  is  before  me,  is  a  moot 
puzzling  bird.  The  skin  is  of  Bogota  make  but  we  found  no  specimens  like 
it  in  our  work  in  the  Bogota  region,  which,  however,  does  not,  of  course, 
imply  that  the  bird  does  not  occur  there.  In  general  coloration  this  bird 
exactly  resembles  Colombian  specimens  of  mystacalU  from  the  Central 
Andes  but  the  tail  differs  in  cdor  and  in  pattern  from  any  Pheuffopediui 
known  to  me  and  the  bird  is  also  much  larger  than  any  other  of  the  group. 

The  tail  is  more  strongly  graduated  than  in  birds  of  the  w^HaeoMa 
group,  but  there  appears  to  be  so  much  variation  in  this  respect  that  the 
difference  noted  may  be  individual.  In  color  it  is  fuscous,  the  two  outer 
pairs  of  feathers  are  externally  margined  and  longitudinally  striped  with 
brownish  on  the  outer  vane  near  the  shaft,  the  succeeding  two  pairs  are 
faintly  and  irregularly  barred  on  the  outer  vane  and  the  central  bars  become 
more  pronounced,  but  in  no  instance  do  they  cross  the  feather.  While 
there  is  much  variation  in  the  tail-markings  of  mystacalis  we  have  no  speci- 
men in  which  the  tail  is  like  that  of  macrurus.  Additional  specimens  may 
show  the  type  to  be  non-typical  but  in  the  meantime  it  seems  desirable  to 
recognize  Pheugopedius  macrurus  as  a  full  species.  The  large  size  of  the 
bird's  wings  as  well  as  tail  is  indicated  in  the  appended  table  of  measure- 
ments. 
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P.  fit.  mystacalis 

Bucay,  Ekniador 

61 

55 

24 

18.5 

P.  m.  amaurogaster 

Buena  Vista,  Col. 

61 

58 

25.5 

18 

(1   II            II 

It             It 

61 

58 

24.5 

18 

P.  m.  consobrinuSf 

Anzoatequi,  Yen. 

66 

61 

24 

18 

Henicorhina  leucophrys  brunneiceps  subsp.  nov. 

Char,  svbsp, —  Similar  to  H.  I.  guttata  of  the  Bogota  region,  but  bill  longer  and 
heavier,  back  and  wings  much  brighter,  more  ferruginous,  the  crown  always  browner; 
mf^rlnngg  on  outer  margins  of  primaries  less  distinct,  bars  on  inner  wing  feathers  and 
on  rectrices  wanting  or  obsolete;  the  tail  more  rufescent;  breast  and  throat  averaging 
grayer,  the  latter  more  streaked  with  blackish. 

Type.—  No.  109913,  Am.  Mus.  Nat.  Hist.,  Gallera  (alt.  5700  ft.),  Western  Andes, 
Colombia,  Jime  27,  1911;  W.  B.  Richardson. 

Remarks. —  The  occurrence  of  two  forms  of  Henicorhina  leucophrys  on 
the  western  slope  of  the  Western  Andes  is  surprising  but  is  apparently 
proven  by  our  large  series  of  sp)ecimens. 

Of  leucophrys  gvUata,  agreeing  in  all  essentiab  with  Bogotd  birds,  we 
have  65  specimens  of  which  21  were  taken  in  the  Western  Andes,  all  in  the 
Suptropical  Zone,  while  of  the  proposed  new  form  we  have  seven  specimens, 
chiefly  from  the  lower  border  of  this  zone,  from  the  N6vita  Trail  to  extreme 
southwestern  Colombia,  as  follows:  N6vita  Trail  (4000  ft.),  2;  Gallera 
(5700  ft.),  2;  Cocal  (6000  ft.),  2;  Ricaurte  (5000  ft.),  1. 

Not  one  of  these  seven  specimens  can  be  matched  in  color  or  in  the  size 
of  the  bill  in  the  series  of  65  examples  of  guttata.  While  the  latter  species 
usually  has  the  crown  washed  with  brownish,  in  not  one  of  our  specimens  is 
thb  character  so  highly  developed  as  in  all  the  specimens  of  brunneiceps, 
in  which,  it  is  important  to  note,  the  crown-feathers  are,  for  the  greater  part, 
brown  to  their  bases. 

To  a  certain  extent,  both  in  regard  to  distribution  and  characters,  this 
case  appears  to  parallel  that  of  Henicorhina  inomata  and  H.  prostheleuca 
eucharis.  In  both  instances  we  have  two  forms  apparently  representative 
of  each  other  on  the  Pacific  side  of  the  Western  Andes,  and  although  H. 
inomata  resembles  H.  I.  eucharis  in  having  barred  wings  and  tail,  it  differs 
from  it  much  as  brunneiceps  does  from  guttata,  in  having  a  brown  crown  and 
large  bill. 


•■«.■' 
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'  Comparatiye  Measm^oiMQts  of  Make  of  Hemieorhina  leveaphrif. 


H,J.  ImeaphrffB  (1,  Peru) 
"  "  "5eri«pacsW"  lype 
"  "gvttata  (1,  Minde,  Ecuador) 
"  "      "      (6,  Fosugamigft) 
"  "      "      (5,  Saa  Antonio) 
*'  "  brurniMcepB  (5,  N6Yita 

to  Rioaurte)         56.7  27  •    28.6  16.7 


♦:#^  1 1 


Wing 

Tail 

Tarsus 

Ex.Culniai 

54 

26.5 

23 

13.5 

53 

25.5 

23 

14 

54.5 

28.5 

23 

14 

57 

29.9 

24.5 

18.9 

54 

28 

24 

18.5 

PlanMtieui  miics  sp.  nov. 


Char.  <p. —  Similar  to  PkmetitkvM  Mtaier  (Lafr.),  but  plumage  grayer,  lam  suf- 
fused with  brownidi,  male  with  blade  of  the  nape  even  more  shaiply  d^ned  from  the 
gray  of  the  bade;  breast  grayish  its  upper  part  lightly  streaked  with  black,  sides  of 
the  throat  black,  the  center  <^  the  throat  and  chin  streaked  with  black;  female  with 
the  crown  distinctly  daiker  than  the  bade;  the  underparts  mudi  less  brown  than  in 
oliootor,  the  throat  with  but  a  trace  of  black  shaft-streaks. 

Typs. —  No.  116938,  Am.  Mus.  Nat.  Hist.,  cf*  ad.,  testes  much  enlarged.  Lft 
Sierra,  alt.  6300  ft.,  Central  Andes,  Gauca,  Cdombia,  March  1,  1912;  A.  A.  Allen 
and  L.  E.  Miller. 

Adult  (f . —  Ui^ierparts  olive,  more  or  less  tinged  with  sepia,  the  entire  crown  and 
sides  of  the  head  jet  blade  sharply  defined  from  the  dive  back;  wings  and  tail  fus- 
cous, the  feathers  more  or  less  edged  externally  with  the  odor  of  the  bade;  diin^^iite, 
throat  and  breast  gray,  the  former  with  wdUdefined,  the  latter  with  narrow  shaft 
stripes  of  black;  the  rest  of  the  imderparts  grayish  wood-brown,  more  brownish  on 
the  flanks;  under  tail-coverts  gra3ri8h,  narrowly  margined  with  pale  wood-brown; 
under  wing-coverts  huffy  ochraceous;  feet  brownish;  bill  bright  yellow;  upper 
mandible  tipped  with  blackish.    Wing,  119;  tail,  94;  tarsus,  31;  culmen,  23. 

Adult  9 . —  Resembles  the  male  but  the  head  is  more  fuscous  in  color,  and  but 
little  darker  than  the  back;  the  throat  and  breast  lack  the  black  marks  of  the  male, 
but  show  dull  fuscous  shaft  streaks;  the  abdomen  is  nore  suffused  with  wood-brown 
than  in  the  male;  bill  duller  yellow.    Wing,  116;  tail,  93;  tarsus,  30;  culmen,  23. 

cf  Immature. —  An  inmiature  male  resembles  the  adult  male  but  has  the  back 
of  the  head  less  pronounced  and  less  sharply  defined  from  the  back;  the  throat  and 
breast  streaks  duller.    Wing,  118;  tail,  94;  tarsus,  31;  culmen,  23. 

Remarks, —  This  apparently  distinct  species  is  based  on  four  specimens 
all  of  which  were  taken  at  La  Sierra,  a  locality  in  the  Central  Andes,  south 
of  Popayan,  in  heavy  forest  growth. 

Saltator  atripennis  canicepa  subsp.  nov. 

Char,  subsp. —  Similar  to  S.  a.  atripennis  but  crown  largely  gray  instead  of  largely 
black;  exposed  portions  of  inner  tertials  wholly  olive-green >  throat  and  breast  with 
no  wash  of  buflfy,  under  tail-coverts  paler,  bill  avereiging  heavier  and  more  inflated 
laterally. 
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Type.— -No.  122733,  Am.  Mus.  Nat.  Hist.,  cT  ad.  ("testes  much  eiilarged")f 
Fumigasugd.  alt.  6000  ft.,  Eastern  Andes,  Colombia,  March  24, 1913;  Paul  Q.  Howes. 

Remarks. —  A  series  of  20  specimens  of  S.  a,  atripennis  from  the  Sub- 
tropical Zone  in  the  Western  and  Central  Andes  bordering  the  Cauca 
Valley,  includes  four  topotypes  from  near  Popayan  (with  which  the  remain- 
ing birds  in  the  series  agree),  which  show  that  true  atripennis  has  the  crown 
wholly  black,  the  inner  tertials  largely  so,  the  throat  with  sometimes  a  faint 
tinge  of  buff,  and  always  with  a  buffy  mark  at  the  junction  of  the  white 
throat  and  gray  breast;  the  under  tail-coverts  cinnamon-buflF,  the  maxilla 
with  no  marked  lateral,  bulbous  inflation. 

Compared  with  this  excellent  series,  four  specimens  from  Fusugasug& 
and  one  *  Bogota '  skin  exhibit  the  characters  ascribed  to  this  proposed  new 
form,  in  which  the  black  of  the  crown  is  largely  restricted  to  the  forehead 
and  sides  of  the  head,  the  under  tail-coverts  are  warm  buff,  the  bill  shorter 
and  stouter  than  in  atripennis,  etc. 

Two  specimens  from  Gualea,  Ecuador,  are  to  be  referred  to  canicepa 
and  Hellmayr's  (P.  Z.  S.,  1911,  p.  1120)  comments  on  two  Quito  specimens 
of  this  species  having  "  somewhat  shorter,  stouter  bill,  and  the  crown  dark 
cineraceous,  merely  mottled  with  blackish  on  the  forehead  and  above  the 
white  eye-brow,*'  indicate  that  they  represent  the  Bogota  form  rather  than 
that  from  Popayan  when,  if  this  be  true,  it  is  not  surprising  to  find  that 
five  specimens  from  Ricaurte  (alt.  5000  ft.),  a  locality  in  southwestern  Co- 
lombia on  the  Ecuadorian  line,  are  intergrades.  The  bill  in  these  Ricaurte 
birds  agrees  with  that  of  caniceps,  the  color  of  crown  more  nearly  resembles 
that  of  atripennis  while  the  tertials  are  more  like  those  of  caniceps.  The 
buffy  throat  mark  is  barely  evident  in  four  specimens  and  absent  in  one,  but 
the  cinnamon-buff  under  tail-coverts  are  unquestionably  those  of  atripennis. 

The  present  case  furnishes  an  exception  to  the  rule  that  the  affinities  of 
Ecuadorian  forms  are  with  those  of  the  Cauca  region  rather  than  with  those 
from  Bogota. 

Myospiza  cherriei  sp.  nov. 

Char.  sp. —  Similar  to  Myospiza  manimhe  but  much  paler,  the  plumage  with  no 
chestnut,  the  crown  esHcntially  like  the  back,  the  breast  with  no  dusky  band,  the 
yellow  of  head  more  extensivo,  encircling  the  eye  and  basally  crossing  the  forehead, 
outer  primary  shorter,  equalling  the  seventh  instead  of  the  sixth  (from  without); 
outer  tail-feathers  short (t;  bill  more  slender,  the  mandible  plumbeous  rather  than 
brownish  in  color. 

Typ€.—  :^o.  122770,  Am.  Mus.  Nat.  HLst.,  9  ad.,  Villavicencio  (alt.  1600  ft.), 
llanos  at  eastern  hose  of  Eiistern  Andes,  Colombia,  Mtirch  12,  1913;  George  K. 
Cherrie. 

Description  of  TyjK. —  General  color  of  the  upperparts  grayish,  the  feathers  of 
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the  crown  and  back  with  black  shaft-streaks  bordered  by  Saccardo's  umber  and 
margined  by  smoke-gray;  a  well-devdoped  lemon-chrome  superciliary  line  passing 
well  behind  the  eye  and  continued  to  the  nape  in  smoke-gray,  divided  from  the 
grayish  auricular  region  by  a  narrow  line  of  pale  Saocardo's  umber;  for^ead  basaHy 
yellow;  tail  fuscous,  the  aiit&t  feathers  paler  than  the  central  <mes,  the  extenial 
margins  drab ;  wing-quills  fuscous,  the  outer  primaries  narrowly  margined,  medianly, 
with  whitish  and  all  but  the  outer  one  margined  basally  with  pale  olive-greenish; 
the  inner  secondaries  and  tertials  margined  with  pale  wood-brown;  greater  wini^ 
ooverts  pale  fuscous  maigined  with  gra3rish,  the  lesser  coverts  strongly  tinged  with 
yellow,  the  bend  of  the  wing  lemon-yellow;  underparts  silky  white,  the  sides  and 
flanks  with  a  light  grayish  wash;  feet  (in  skin)  pale  brownish;  maxilla  brownish  horn 
oolor,  mandible  and  tomia  plumbeous.  Length  (skin),  118;  wing,  56;  tail,  longest 
feather,  45,  shortest  40;  tarsus,  20.5;  culmen,  6.5;  depth  at  antmor  margin  of 
nostril,  5.5  mm. 

Remarks. —  This  species  is  intermediate  between  Myaapiza  manimbe 
(licht.)  and  M.  aurifnma  (^ix)  (»  perutiana  auct.)>  in  fact,  it  materially 
closes  the  gap  between  these  quite  unlike  forms.  In  the  general  coloration 
of  the  upperparts  it  more  nearly  resembles  manimbe,  but  in  its  strongly 
graduated  tail,  white  underparts,  extent  of  yellow  on  the  head,  color  and 
shape  of  the  bill,  it  appears  to  be  more  nearly  related  to  aunfnme.  Its 
wing  formula  is  intermediate  in  character,  the  outer  primary  being  shorter 
than  in  mjonimbe  and  longer  than  in  aurifrtms. 

In  addition  to  the  type  we  have  a  specimen,  in  juvenal  plunotage,.  whidi 
on  comparison  with  specimens  of  manimbe  and  aurifrcna  in«corresponding 
plumage,  admirably  supports  the  characters  on  which  Jf .  cherriei  is  based. 
Both  were  taken  in  the  fields  near  Villavicencio,  at  the  eastern  base  of  the 
Andes. 

With  unusual  pleasure  I  dedicate  this  well-marked  species  to  its  actual 
discoverer,  Mr.  George  K.  Cherrie,  not  only  in  recognition  of  his  services  to 
tropical  American  ornithology,  but  also  in  acknowledgment  of  his  efficiency 
as  a  field  associate. 

Arremonops  conirostris  inezpectata  subsp.  nov. 

Cfiar.  aitbap, —  Similar  to  A.  c.  conirostris  but  wing  shorter;  in  general  color  of 
the  body  resembling  conirostris,  but  breast  paler  and  supraloral  stripe  whiter,  winga 
and  tail  more  nearly  like  those  of  A.  c.  chrysoma,  the  shoulder  bright  lemon-chrome, 
the  wing-quills,  including  the  outer  primary,  margined  externally  with  yellowish  in- 
creasing in  brightness  from  within  outwardly.  Average,  three  males,  wing,  69; 
tail,  66;  one  female,  wing,  65;  tail,  63  nun. 

Type. —  No.  117120,  Am.  Mus.  Nat.  Hist.,  cf  ad.  Western  slope  of  Eastern 
Andes  below  Andalucia  (alt.  3000  ft.),  June  6,  1912;  L.  E.  Miller. 

Remarks. —  In  view  of  the  stability  shown  by  Arremonops  conirostris 
conirostris  through  a  wide  area,  the  appearance  of  this  form  so  near  the  type- 
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locality  of  that  race  is  surprising  and  inexplicable.  Specimens  of  conirostris 
from  Honda  at  the  western  base  of  the  Eastern  Andes  agree  minutely  in  color 
and  size  with  others  from  the  eastern  base  of  the  same  range  though  these 
areas  are  separated  by  three  life-zones  making  actual  contact  impossible. 
Nevertheless  within  the  same  river  valley,  and  in  the  same  faimal  area 
this  well-marked  race,  the  characters  of  which  are  supported  by  eight 
adults  and  five  juvenal  specimens,  occurs.  In  no  other  instance  have  we 
found  birds  common  to  both  Honda  and  the  region  west  of  and  below  Anda- 
lucia  to  differ  geographically  from  one  another,  and  one  is  led  to  believe 
that  possibly  inexpedaia  is  not  strictly  a  geographical  variant  of  conirostris, 
or  at  any  rate  has  had  its  origin  from  some  other  source  than  the  Honda 
region.  The  bird's  resemblance  to  chrysoma  of  western  Ecuador  should 
be  considered  in  this  connection,  and  the  apparent  isolation  of  the  latter 
form  is  also  of  significance.  Obviously  it  will  require  closer  collecting 
throughout  the  country  occupied  by  these  birds  before  we  may  hope  to 
solve  their  relationships. 

Atlapetes  fusco-oliyasceus  sp.  nov. 

Char.  sp. —  In  the  extreme  graduation  of  the  tail  and  dark  olive-green  color  of 
the  back  resembling  Atlapeies  flaviceps  Chapm.  but  differing  from  that  species  in 
being  still  darker  above  (approaching  in  this  respect  A,  crassus  Bangs). 

Type. —  No.  117150,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  testes  much  enlarged;  San 
Agustin,  alt.  5000  ft.,  Huila,  Colombia;  L.  E.  Miller. 

Adult  cT. —  Upperparts  dark  olive  green;  the  crown  and  sides  of  the  head  more 
blackish  and  distinctly  darker  than  the  back;  the  rump  brighter  than  the  back,  the 
feathers  of  the  loral  region  basally  yellow,  the  tail  strongly  graduated,  fuscous,  nar- 
rowly margined  with  olive  green ;  wings  fuscous,  the  outer  margin  of  the  outer  primary 
grayish,  the  remaining  primaries  margined  with  olive  green  on  their  basal  half, 
with  grayish  on  the  apical  half  of  their  outer  quills,  the  inner  quills  margined  exter- 
nally only  with  olive;  the  inner  margin  of  all  the  wing  feathers  margined  with  whitish 
increasing  in  extent  from  without  inwardly;  underparts  rich  lemon  yellow;  the  breast 
to  some  extent,  the  sides  of  the  head  and  flanks  strongly  washed  with  olive  green. 
A  well-defined,  narrow  black  maxillary  stripe;  under  tail-coverts  olive  green  narrowly 
margined  with  olive.  Wing,  75;  tail,  87,  the  outer  feather  20  millimeters  shorter 
than  the  longest;  tarsus,  23;  culmen,  13. 

Adult  9  . —  Resembles  the  male,  but  the  grayish  outer  margins  of  the  primaries 
are  not  so  evident.     Wing,  72;  tail,  78;  tarsus,  26;  culmen,  18. 

cT  Immature. —  Similar  to  the  adult,  but  less  black  above,  the  crown  of  essen- 
tially the  same  color  as  the  back ;  in  one  specimen  the  black  feathers  of  the  adult  are 
beginning  to  appear  in  the  crown,  in  another  the  feathers  of  the  crown  and  nape  are 
narrowly  tipped  with  yellowish. 

Remarks. —  This  species  is  based  on  three  specimens  from  San  Agustin, 
the  type  locality,  and  two  from  La  Palma,  a  nearby  locality  of  heavy  forests 
in  the  Central  Andes,  at  an  altitude  of  5500  feet. 
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Atlapetes  palUdlnuebui  obteurior  subsp.  nov. 

Char.  Mibip. — Similar  to  A.  p.  paBidmuehu9t  but  daiker  abovd,  daric  mouae- 
gny  rather  than  deep  xieutnd  grayr  the  iiiuieiparts  m 

aa  we&  aa  laterally  ydlowiah  cdive  inatead  of  wax-yeUoir;  the  rectriceaand  remigea 
blaek  inatead  of  fnaooua,  and  without  oUvaoeoiia  maigina. 

Type.—-  No.  113209,  Am.  Mua.  Nat.  Hiat.,  cf  ad.  Santa  laabd,  alt.  12700  ft., 
Central  Andea,  Sept.  15, 1911;  A.  A.  Allen  and  L.  E.  Miller. 

• 

Rtmatka. —  This  race  has  been  found  only  in  the  Temperate  Zone  of  the 
Central  Andes  (Santa  Isabd,  7;  Lagun€ta,2;  Almaguery4).  The  diaracters 
ascribed  to  it  are  shown  ahnost  equally  wdl  by  all  the  birds  in  our  series, 
for  comparison  with  which  we  have  six  freshly  collected,  topotypical  birds 
ftom  Fusugasugi. 

The  olivaceous  tone  of  the  underparts  (except  throat)  is  particularly 
marked  on  the  flanks,  thighs  and  under  tail-coverts  in  which  the  yeUow  is 
reduced  to  a  minimum.  Above,  the  differences  between  the  two  forms  are 
especially  marked  on  the  upper  tail-coverts  which,  in  paUidinucku»^  are, 
with  the  back,  often  washed  with  olivaceous,  whereas  in  cbBcwwr  they  are 
nearly  black  with  no  trace  of  olive. 

BxMrtemon  aordidui  Lawr.  (Ann.  N..  Y.  Lye,  X,  1871,  p.  138),  the  type 
of  which  is  in  the  American  Museum  (No.  41062),  is  a'Bogoti'  skin  of  AUa- 
petes  p.  paUidinuekus  in  juvenal  plumage. 

Ccereba  mexicana  caucsB  subsp.  nov. 

Char,  subsp. —  Similar  to  Ccereha  mexicana  columbiana  (Cab.)  but  slightly  smaller, 
the  superciliaries  mixed  with  grayish,  sides  of  the  throat,  and  sometimes  its  center, 
finely  barred  with  grayish.  Five  males:  Wing,  56.5;  tail,  33.5;  five  females,  wing, 
53;  tail,  32. 

Type. —  No.  109240,  Am.  Mus.  Nat.  Hist.,  cf  ad.  (testes  much  enlarged),  Call 
(alt.  3500  ft.),  Cauca  Valley,  Colombia,  May  10,  1911;  F.  M.  Chapman  and  W.  B. 
Richardson. 

Remarks, —  This  unexpected,  but  apparently  quite  distinct  form  is 
based  on  eleven  adults  from  the  Cauca  Valley  and  Subtropical  Zone  of  the 
Western  Andes,  while  an  immature  bird  from  Miraflores,  in  the  mountains 
on  the  eastern  side  of  the  Valley,  is  doubtless  also  to  be  referred  to  it.  The 
unusual  characters  in  adults  of  this  group,  of  a  grayish  superciliary  line 
and  barred  sides  of  the  throat,  are  present  in  all  our  specimens.  At  first 
glance  these  markings  suggest  immaturity,  but  the  birds  showing  them  are 
unquestionably  fully  adult. 

Five  specimens  from  Tumaco,  Buenavista  and  Ricaurte  agree  essentially 
with  six  from  Esmeraldas,  Rio  de  Oro,  Naranjo  and  Gualea  in  Western 
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Ecuador.  They  are  smaller  than  columbiana  and  average  deeper  yellow 
below  and  more  olivaceous  on  the  flanks,  but  in  the  color  of  the  upperparts 
and  rump  I  can  distinguish  no  difference. 

Salvadori  and  Festa  (Bull.  Mus.  Torino,  XV,  357,  1899,  p.  13)  refer 
birds  from  western  Ecuador  to  columbiana  and  describe  the  bird  from  south- 
eastern Ecuador  (Zamora,  Gualquiza)  as  Certhiola  intermedia,  Lowe  (Ibis, 
1912,  p.  502)  refers  all  Ecuador  specimens  to  intermedia  including  skins 
from  Gualquiza,  Zamora,  Esmeraldas,  etc.  In  the  absence  of  topotypical 
specimens  of  intermedia  I  can  venture  no  opinion  as  to  which  of  these  views 
is  correct. 

A  bird  recorded  by  Hellmayr  (P.  Z.  S.,  1911,  p.  1098)  from  Pueblo  Rico 
(alt.  5200  ft.)  on  the  western  slope  of  the  Western  Andes  and  in  the  same 
zone  as  Lomitas,  whence  we  have  two  specimens  of  caii/CCB,  may  prove  to  be 
that  form. 

Lowe  (Ibis,  1912,  p.  501)  records  two  specimens  of  *'liUeola"  from  "Jun- 
tas" (Western  Colombia).  If  the  locality  be  correct  could  these  not  be 
'accidental  visitants*  of  gorgonce  from  the  not  distant  Gorgona  Island? 

Cali,  7;  Rio  Frio,  1;  San  Antonio,  1;  Las  Lomitas,  2;  Miraflores  (?),  1. 

Tangara  guttata  tolimsd  subsp.  nov. 

Char,  svbsp. —  Similar  to  T.  g.  eusticia  Todd,  but  upperparts  darker  and  less 
spotted,  the  yellow  of  the  head  more  restricted,  as  in  T.  g.  hogotensis  Hellm.  &  Seil. 

Type. —  No.  95087,  Am.  Mus.  Nat.  Hist.,  cT  ad.,  about  20  miles  west  of  Honda, 
Tolima,  CJolombia,  February  20,  1907;  Mrs.  E.  L.  Kerr. 

Remarks. —  This  interesting  connecting  form  between  T.  g.  bogotensis 
and  T.  g.  eusticia  of  Costa  Rica  is  based  on  two  specimens  both  from  the 
Central  Andes  west  of  Honda. 

In  the  heavy  spotting  of  the  throat  and  breast  it  agrees  with  eustictaf  of 
whichMr.  W.  E.  Clyde  Todd  has  loaned  me  seven  Costa  Rican  specimens; 
in  its  green  auriculars  and  subocular  region  and  yellowish  green  supraloral 
stripe  and  orbital  ring  it  agrees  with  bogotensis;  in  the  color  of  the  back  it 
is  fairly  intermediate  between  the  two;  while  in  the  markings  of  the  back  it 
practically  agrees  with  bogotensis.  With  the  more  eastern  forms  of  the 
group  it  requires  no  comparison.  Specimens  from  Ecuador  are  not  avail- 
able, but  if  Bonaparte's  Calliste  guitulata,  from  Mindos,  northwestern  Ecua- 
dor (Compte  Rendu,  XXXII,  1851,  p.  76)  is  based  on  a  representative  of 
Tangara  guttata  hi.s  description  "  et  cette  couleur  jaune  teint  aussi  fortement 
la  tete**  applies  to  tlie  Costa  Rica  bird  rather  than  to  the  one  here  described. 
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Tanffara  aurulenta  oeddentalis  subsp.  nov. 

Char,  tvbap, —  Similar  to  T,  a.  aunderUa  but  uiidei|>art8  more  richly  colored^ 
approaching  raw  demia  rather  than  analine-yellow,  under  tail^verto,  particukriy^ 
deeper;  the  crown  and  rump  slightly  more  intense,  the  margins  to  the  feathers  of  the 
back  and,  especially  secondaries  and  wing-coverts,  similar  to  color  of  head,  and,  in 
adult  specimens,  without  the  tinge  of  green  present  in  aurtdenia;  the  bill  averaging 
longer. 

Type.—  No.  106522,  Am.  Mus.  Nat.  Hist.,  c^  ad.,  San  Antonio,  alt.  6600  ft.» 
CSauca,  Colombia,  Feb.  1, 1911;  W.  B.  Richardson. 

Remarks. —  The  characters  above  assigned  to  this  proposed  new  form 
are  well  shown  by  21  specimens  from  the  Western  Andes  (Las  Lomitas,  San 
Antonio,  Cocal,  Gallera)  when  compared  with  eight  specimens  from  Fusu- 
gasug&  and  El  Roble  which  I  assume  typically  represent  T.  a.  aurulenta 
(described  from  '  Bogota  0* 

Tangara  aurulenta  goodaoni,  recently  described  from  Gualea,  Ecuador,  by 
Hartert  (Bull.  B.  O.  C,  XXXIII^  Dec.  23,  1913.  p.  78),  is  intermediate 
between  aurulenta  and  occidentalis,  but  b  nearer  the  former.  On  compari- 
son of  the  specimens  of  true  aurulenta  just  mentioned,  with  nine  of  goodtoni 
from  Ecuador,  including  five  from  Gualea,  the  type-locality,  I  can  detect 
practically  no  difference  in  the  color  of  the  head,  rump  and  underparts; 
but  in  the  more  golden,  less  greenish  tinge  of  the  margins  of  the  feathers 
of  the  back  and  wings,  particularly  of  the  greater  coverts,  and  size  of  the  bill, 
goodsoni  is  more  like  occidenialie.  The  feathers  of  the  back,  however,  appear 
to  be  more  widely  margined,  as  a  rule,  in  goodsoni  than  in  either  aurulenta 
or  ocddentalis,  and  the  back  areas,  therefore,  average  smaller  in  the  Ecua- 
dorian than  in  either  of  the  Colombian  forms.  From  goodsoni  as  well  as 
from  aurulenta,  occidentalis  may  be  distinguished  by  the  deeper  coloration 
of  the  rump,  head  and  underparts,  particularly  ventral  region  and  under 
tail-coverts,  and  from  goodsoni  by  the  greater  amount  of  black  in  the  feathers 
of  the  back.  A  specimen  from  Miraflores  in  the  Central  Andes  agrees  mi- 
nutely with  those  from  the  Western  Andes  across  the  Cauca  Valley;  but 
six  specimens  from  Ricaurte  near  the  Ecuador  boundary,  in  their  paler 
coloration  closely  approach  goodsoni, 

Tangara  florida  auriceps  sp.  nov. 

Char,  subsp. —  Similar  to  T.  f:  florida  Scl.  &  Salv.  but  smaller  (size  of  T.  f.  arcasi), 
yellow  of  head  of  much  greater  extent,  reaching  to  the  forehead;  black  of  loral 
region  and  about  base  of  bill  wider,  scapulars  black  without,  or  with  but  slight 
greenish  borders,  cf,  wing,  65;  tail,  40;  tarsus,  15;  culmen,  9.5.  9,  wing,  62; 
tail,  40;  tarsus,  15;  culmen,  9.5. 

Type. —  No.  118247,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Buenavista,  alt.  1200  ft., 
Dept.  Narifio,  S.  W.  Colombia,  Sept.  30,  1912;  W.  B.  Richardson. 
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Remarks. —  Of  this  race  we  have  four  adult  males,  three  adult  females 
and  one  unsexed  immature  specimen,  all  from  the  type-locality.  The 
females  may  be  distinguished  from  females  of  arccsi  by  their  usually  brighter 
rump  and  crown. 

An  immature  female  from  N6vita,  on  the  San  Juan  River,  though  proba- 
bly auriceps,  cannot  with  certainty  be  referred  to  either  form.  It  indicates, 
however,  the  continuous  range  of  this  species  through  the  humid  Tropical 
Zone  of  the  Pacific  Coast  and  the  consequent  intergradation  of  auriceps 
with  arccei.  Nevertheless,  auriceps  most  nearly  resembles  in  color  the  form 
(T.f.florida)  from  which  it  is  geographically  most  widely  separated. 


Chlorospingus  flavigularis  marginatus  subsp.  nov. 

Char,  avbsp. —  Similar  to  Chlorospingits  flavigvlaria  hypophcnts  but  breast  and 
sides  light  olive-gray  rather  than  buffy  brown,  back  greener;  resembling  C.  /.  flavi^ 
ffularis  Scl.,  but  wings  and  tail  shorter,  breast  and  sides  browner,  flanks  more  oliva- 
ceous, lores  grayer,  wing-quills  margined  internally  with  buff  increasing  in  amount 
from  without  inwardly. 

Type.— No.  118333,  Am.  Mus.  Nat.  Hist.,  d^  ad.,  Buenavista  (alt.  1200  ft.), 
Dept.  Narifio,  S.  W.  Colombia,  Sept.  27, 1912,  W.  B.  Richardson. 

Remarks. —  This  race  is  based  on  comparison  of  5  specimens  from  the 
type-locality,  one  from  Ricaurte  and  one  from  Cocal,  with  4  topotypical 
specimens  from  Buena  Vista  and  Monteredondo,  above  Villavicencio  in  the 
Bogota  region,  and  one  topotypical  specimen  of  hypophcetis.  True  flamgu- 
laris  has  the  underparts,  from  the  throat  downward,  nearly  uniform  gray, 
the  sides  being  little  if  any  darker  than  the  breast,  and  the  centre  of  the  abdo- 
men little  if  any  lighter,  the  inner  margins  of  the  wing-quills  essentially 
of  the  same  color  as  the  inner  webs  of  the  feathers,  while  in  marginaius  the 
breast  has  a  faint  buffy  wash,  the  sides  are  brownish,  the  flanks  olivaceous,  the 
center  of  the  abdomen  pronouncedly  whiter  than  the  rest  of  the  underparts, 
the  wing-quills  internally  margined  with  buffy  forming  a  conspicuous  border 
on  the  webs  of  the  inner  feathers.  This  latter  character  is  also  found  in 
C.  f.  hypophcBus  of  Veragua  suggesting,  as  the  distributional  facts  would  also 
indicate,  that  marginatus  is  more  nearly  related  to  hypophcms  than  to  flavi- 
gularis. It,  however,  in  part  bridges  the  difference  between  them,  and  the 
gap  is  further  filled  by  three  specimens  from  La  Palma  and  Andalucia  at  the 
head  of  the  Magdalena  Valley,  in  which  the  underparts  more  nearly  ap- 
proach those  of  marginatus  but  the  wings  agree  with  those  of  flavigularis; 
all  have  the  throat  orange  instead  of  canary-yellow,  but  this  feature  appears 
to  be  either  individual  or  due  to  age;   since  it  appears  also  in  a  bird  from 
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the  Bogoti  region.  It  ahould  be  added  lliat  in  specimens  having  the  diroat 
onmge,  the  lores  are  olive. 

'Napo'  birds  show  a  suggestion  <rf  the  fulvous  edging  to  the  wing^uilb 
but  shoidd  evidently  be  referred  to  true  ylov^ru/om. 

It  is  worthy  of  note  that  no  form  of  this  group  has  been  recorded  front 
the  regiim  between  southwestern  Cobmbia  and  Veragua.  The  distributicA 
of  the  group  therefore  is,  in  this  respectt  not  unlike  Ihat  of  ArremonopM  eont* 
fOfinf. 


MeaaiummfnU. 

Wing 

Tail 

Culmen 

C,  /.  matgrntOiuMt  3  males 

73.6 

66.6 

C.  /.  Jldvi^tilari*,  3      " 

80.3 

62 

8.3 

C  /.  hffpaphoBUB,  1      ** 

73 

61 

8.6 

C.  /.  marQinaluB  3  females 

71 

66 

8.6 

76 

61 

8.6 

Oatliiops  aineipitalia  noffloetui  subsp.  nov. 

Char,  atitep. —  Similar  to  OtHnopi  t^ndpiMU  sineipUalis,  but  back  more  olivaoe* 
oiis  and  much  less  brownidi;  the  ydtow  frontal  band  narrower,  and  not  continued 
badkward  in  superciliary  stripes. 

Type,-—  No.  123116,  Monteredondo,  eastern  sk^  of  Easten  Andes,  alt.  6800  ft.,, 
(f  ad.,  March  1, 1913;  T.  M.  Ring. 

Remarks.  —  Our  collections  show  that  two  forms  of  this  species  occur 
in  the  Subtropical  Zone  of  the  Eastern  Andes;  one  on  the  eastern  slope,  and 
one  on  the  western;  they  may  be  easily  distinguished  in  color,  the  west 
slope  form  having  the  back  more  heavily  washed  with  brown  (varying  from 
Sudan  brown  in  the  female  to  Argus  brown  in  the  male,  in  both  margined 
with  olive-yellow),  and  the  yellow  of  the  forehead  broader  and  extending 
backward  in  well-defined  superciliary  lines.  Cabanis's  name,  sincipitalis, 
is  evidently  based  on  this  west  slope  form,  to  which  his  description  "  Er  hat 
gelben  Vorderkopf  und  Superciliarstreifen,"  clearly  applies.  Our  three 
specimens  of  sincipitalis  are  all  from  Fusugasugd.  Of  the  form  inhabiting 
the  Subtropical  Zone  of  the  eastern  slope  we  have  in  addition  to  the  type,  an 
adult  male  and  female  from  the  eastern  slope  below  Andalucia  (5000  ft.) 
and  an  adult  male  from  near  Merida  (alt.  6000  ft.),  Venezuela.  In  the  Anda- 
lucia specimens  the  yellow  frontlet  is  reduced  to  a  narrow  line.  In  the 
Merida  example  it  is  wider  and  more  nearly  approaches  the  condition  shown 
by  true  sincipitalis,  but  the  back  is  less  brown  than  in  that  form.  The 
status  of  the  Merida  bird  cannot,  however,  be  determined  without  further 
material. 
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Agelaius  icterocephalus  bogotensis  subsp.  nov. 

Char,  subsp. —  Resembling  A.  i.  icterocephaltis  but  larger,  the  male  similarly 
colored,  the  female  much  darker,  the  head  with  less  yellow,  the  back  less  distinctly 
streaked,  the  margins  to  the  feathers  grayer,  less  yellow;  the  flanks  and  abdominal 
region  much  grayer. 

Type. —  No.  123126,  Am.  Mus.  Nat.  Hist.,  9  ad.,  Suba  Marshes,  Bogotd  Savanna, 
Colombia;  February  21,  1913;  F.  M.  Chapman. 


Measurements 

• 

Wing 

Tail 

Tarsus 

Culmen 

A.  i.  bogotensis  cT  * 

92 

73 

26.5 

20  mm 

«    tt          tt         Q  I 

79 

65 

24 

18 

A .  t.  iderocephaltis  cf  * 

85 

67 

26 

19 

♦*    "              "            ^1 

72 

59 

23 

17.5 

Remarks, —  It  was  somewhat  surprising  to  find  this  Tropical  Zone 
species  a  common  inhabitant  of  the  lagoons  on  the  Bogota  Savanna,  and 
hence  in  the  Temperate  Zone,  where  it  is  apparently  isolated  from  the  an- 
cestral form.  A  representative  series  contains  seven  males  and  nine  females 
all  of  which  exhibit  the  characters  on  which  the  subspecies  is  based;  the 
females  all  being  as  dark  as  the  immature  male  of  icterocephalus,  but  with 
less  yellow. 

Of  true  icterocephalus,  we  have  twenty-three  specimens  including  seven 
females  and  a  pair  of  birds  from  *  Guiana '  which  may  be  considered  as  typi- 
cal. It  is  interesting  to  discover  among  our  specimens  two  which  are  un- 
mistakably icterocephalus  icterocephalus  though  both  are  labeled  *  Bogota.' 
Doubtless  they  were  secured  in  lowlands  at  the  base  of  the  Eastern  Andes. 

Icterus  hond»  sp.  nov. 

Char.  sp. —  Wings,  tail,  throat  and  capistrum  black,  unmarked  as  in  Icterus 
giraudi,  orange  areas  as  deeply  colored  as  in  Icterus  auratus,  with  which  it  agrees  in 
size. 

Type.—  No.  123163,  Am.  Mua.  Nat.  Hist.,  cf  ad.,  Honda,  alt.  600  ft.,  Magdalena 
River,  Colombia,  February  3,  1913;  G.  M.  O'Connell. 

Description  of  Type. —  Forehead,  lores,  cheeks  and  interior  part  of  auriculars 
black,  sprinkled  with  a  few  yellowish  feathers  of  the  preceding  (immature)  plumage; 
wings  black,  all  but  the  outer  primary  narrowly  margined  externally  on  the  apical 
half  with  grayish,  the  secondaries  similarly  margined  with  olive  gray;   the  tcrtials 


>  Average  Ave  specimens. 

*  Two  males,  Trinidad  and  Guiana. 

*  Two  females.  East  Venezuela  and  Guiana. 
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margined  with  orange;  the  leeser  wing-ooverts  (narrowly)  and  under  wing-ooverta 
lemon-yellow;  tail  evenly  graduated,  black  to  extreme  base  from  above,  slightly 
yellowish  at  base  of  inner  vanes  from  below,  the  outer  pair  of  feathers  with  yellow 
shafts  and  slightly  margined  and  marked  near  the  diaft  with  olive-yellow;  ydQow 
on  shafts  decreasing  inwardly  and  i^pearing  only  n^ar  end  of  feather;  rest  of  plumage 
orange,  in  places  cadmium  orange;  lemon-yellow  showing  to  some  extent  on  the  nde 
and  scapulars.  Wing,  90;  tail,  middle  feather,  92,  outer  feather,  66;  tarsus,  25.5; 
culmen,  24. 

Remarks. —  Two  males  of  this  Oriole  taken  at  Honda  agree  closely,  and 
both  show  enough  traces  of  the  preceding  plumage  to  indicate  that  they  are 
in  first  nuptial  dress.  In  richness  of  color  both  agree  with  highly  plumaged 
specimens  of  Icterus  aurahis,  a  condition  which  is  not  approached  by  a  single 
example  in  our  series  of  over  60  specimens  of  Icterus  giraudi  taken  through- 
out its  range.  Nevertheless  hondcB  is  clearly  most  closely  related  to  giraudi, 
too  closely  one  might  imagine  for  them  both  to  breed  in  the  same  area.  It 
is  important  to  note  therefore  that  while  we  have  found  giraudi  to  be  widdy 
distributed  in  Colombia  it  is  there  a  bird  of  the  Subtropical  Zone  which  we 
have  rarely  found  below  an  altitude  of  3000  ft.  Consequently  if  hondee 
be  a  representative  of  giraudi  their  apparent  distribution  in  the  same  area 
may  be  explained  by  their  occurrence  in  different  zones,  hondos  inhabiting 
the  Tropical,  giraudi  the  Subtropical  Zone. 


BoLUTta  A.  U.  N.  H. 
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The  color  tenns  employed  will  be  found  figured  in  Bidgimy's  '  G>lor 
Standards  and  Nomenclature/  Washington,  1912. 


OMtrygon  imrla  sp.  nov. 

Char.  «p. —  Similar  to  Qtotrygon  venegudenna  but  darker  thnmi^out;  nape  witb 
little  or  no  gray,  (onbaxk  washed  with  greenish  or  purplish;  wingB,  etQ.  dive-brown 
rather  Uian  bay. 

Type.-— No.  12Q271,  Am.  Mus.  Nat.  Hist.,  9  ad.,  Cristobal  Ckilon,  Paria  Penin- 
sula, Venesuda,  dt.  1500  ft.,  June  1, 1913;  L.  £.  Miller  and  F.  X.  I^^seder. 

De9cripUan  of  Type, —  Forehead  light  yinaoeous-tawny,  the  ohedoB  and  aurieulan 
pder  passing  into  iridescent  vinaoeous-brown  on  the  crown  and  nape;  a  narrow  lent 
stripe  and  broader  submalar  stripe  black;  post-ocular  patch  deep  gdl-gray;  bade 
olive-brown,  the  anteri(»*  portion  iridesoeht  purplish  green,  becoming  purer  purple 
on  the  posterior  margin  of  the  iridescent  area;  tail  more  ruddy  than  black,  ai^xroadi- 
ing  Vandyke  brown;  wing-quills  fuscous,  externally  sepia,  the  coverts  browner,  more 
russet  in  tone;  under  wing-coverts  cinnamon;  chin  and  throat  white,  diest  gull-gniy, 
narrowly  tipped  with  pde  dimamon;  flanks,  thigh  and  under  tail-coverts  drmamon* 
brown,  pder,  more  buffy  on  the  center  of  the  breast  and  belly;  feet  cord,  bill  bUwdk. 
Wing,  143;, tail,  106;  tarsus,  39;  cuhnen,  14mm. 

Remarh. —  Tins  species  is  represented  by  two  specimens.  It  is  doubt^ 
less  the  representative  of  O.venesntdenna  and  m4y  be  found  to  intergrade 
with  that  form,  but  comparison  with  three  Merida  specimens  (topotypes) 

i.ppears  to  indicate  its  specific  distinctness.  Probably  it  is  more  dosely 
related  to  the  Tobagan  form  to  which  Salvadori  (Cat.  Bds.  B.  M.,  XXI^ 
p.  58)  refers. 


Neomorphus  nigrogularis  sp.  nov. 

Char.  sp. —  Similar  to  Neomorphus  rufipennis  (Gray),  but  smaller,  the  throat 
blackish,  the  lower  breast,  bill  and  flanks  much  darker;  tail  and  wing-coverts  greener. 

Type. —  No.  120273,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  "testes  enlarged."  Foot  of 
Mt.  Duida,  alt.  700  ft.,  Venezuela,  March  28, 1913;  L.  E.  Miller. 

Description  of  Type. —  Crown,  nape  and  foreback  shining,  blackish  blue,  changing 
into  olive-green  on  the  middle-back  which  in  turn  becomes  more  bronzy  on  the  rump 
and  upper  tail-coverts;  tail  externally  olive-green  with  purplish  reflections  and  a 
broad  but  ill-defined  tip  of  indulin  blue;  primaries  purplish  black;  secondaries 
brighter  and  widely  margined  externally  with  ferruginous  chestnut;  ocular  region 
bare,  the  skin  dull  scarlet;  cheeks,  auriculars,  chin  and  throat  dark  mouse-gray,  the 
upper  throat  narrowly,  the  lower,  more  broadly  tipped  with  shiny  black  becoming 
solid  dark  bluish  black  on  the  upper  breast  and  sides  of  the  neck;  lower  breast  and 
nbdomen  deep  mouse-gray  becoming  darker  on  the  sides  and  deeper,  more  sooty,  on 
the  flanks  and  crissum;  thighs  mouse-gray;  bill  blackish  basally,  horn-color  apically» 
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but  the  colors  not  sharply  defined;  maxilla  yellowish  basally.    Wing,  151;  tail  10.5» 
tarsus,  71;  bill  from  posterior  end  of  nostril,  length,  38,  depth,  12;  gonys,  17  mm. 

Remarks, —  Of  this  form  we  have  but  a  single  specimen  and  of  N.  rufi- 
pennis  an  adult  male  and  female,  collected  by  Klages  at  Suapure,  near  the 
mouth  of  the  Caura  River,  Venezuela,  the  latter  agreeing  well  in  essential 
detaib  with  the  colored  figure  of  Gould's  type  (P.  Z.  S.,  1849,  pi.  10).  In 
view  of  the  comparatively  short  distance  between  Suapure  and  the  country 
at  the  foot  of  Duida  it  is  somewhat  siu*prising  to  find  so  old  and  apparently 
stable  a  type  as  Neomorphus  represented  at  each  locality  by  a  different 
form.  It  may  be  suggested  therefore  that  the  differences  exhibited  by  the 
Duida  specimen  are  due  to  immaturity.  The  bird,  however,  appears  to  be 
adult  and  the  collector's  conmient  of  "testes  enlarged"  indicates  that  it 
was  at  least  sexually  mature. 

On  the  other  hand,  the  differences  shown  may  indicate  the  isolation  of 
the  Duida  region  and  consequent  specialization  of  some  of  the  forms  resident 
in  it. 

Nonnula  duidse  sp.  nov. 

C?uir.  ep. —  Similar  to  Nonnula  cineracea  Scl.,  but  lores,  chin,  throat  and  breast 
ochraceous  tawny. 

Type. —  No.  120174,  Am.  Mus.  Nat.  Hist.,  cf  ad.  (testes  slightly  enlarged).  Foot 
of  Duida,  alt.  700  ft.,  Venezuela,  March  28, 1913;  L.  E.  Miller. 

Description  of  Type. —  Upperparts  rich  olive-brown,  the  crown  slightly  grayer, 
the  forehead  faintly  tinged  with  cinnamon,  becoming  ochraceous  tawny  on  the  lores 
and  base  of  the  maxilla  laterally;  eye-ring  whitish  tinged  with  cinnamon,  auriculars 
darker  than  auricular  region,  nearly  the  color  of  the  back;  tail,  from  above,  blackish, 
the  outer  feathers  lighter  and  with  ill-defined  gra3rish  tips;  from  below,  grayish,  the 
central  feathers  with  obscure  blackish  centers  apically;  wings  fuscous,  very  narrowly 
bordered  with  buff  externally,  the  inner  margins  of  all  but  the  outer  primary  and  ter- 
tials  margined  with  ochraceous-buff  increasing  in  extent  inwardly  and  coloring  the 
under  wing-coverts;  chin,  throat  and  breast  ochraceous-tawny,  lengthened  bristly 
feathers  of  the  former  tipped  with  black;  flanks  paler,  abdomen  and  under  tail- 
ooverts  white,  feet  brownish;  bill  blackish,  gonys  yellowish.  Wing,  64;  tail,  52; 
tarsus,  13.5;  culmen,  23.5  mm. 

Remarks. —  The  collection  contains  a  single  specimen  of  this  new  form 
which  considerably  extends  the  range  of  the  genus  in  the  Amazon  region. 
Doubtless  it  represents  Nonnula  cineracea  with  which  it  may  be  found  to 
intergrade. 
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Mieroxgnopi  gen.  nov. 

Char.  gen. —  Moat  neariy  nBembling  7«nopa,  but  gonya  straight,  not  noumd, 
tail  of  t«B  instead  of  twdve  fetthen,  squan  instead  erf  rounded,  and  not  reaching 
b^oad  the  dosed  winp. 

DeteripUoii  <^  Tvpf.—  A  amall,  fumariine  climbing  bird,  with  a  diort,  nther 
■toat,  latenlljr  ocanpreased  bill,  the  depth  at  ante- 
rior bordar  of  noalril  more  than  one-third  greater 
tiban  the  width  at  the  same  place;  go&ydeal  an^ 
but  sli^tly  pronounced,  the  gonys  straight;  oul- 

tnim  m1igli*Jy  nnnggr^  ttij  Tnairilla ''"""^''^^*^;   oonufr 

am  stnigbt;  nostril  <4>ening  throui^  a  narrow, 
flUqrttcal  alit;  worakl,  third  and  fourth  primaries 
of  equal  length,  the  fifth  di^tljr  shorter,  tbe  first 
and  wtli  subequal  (all  counted  from  without  in- 
ward); tail  of  tea  feathers,  short,  in  sldn  not 
naching  beyond  longest  primaries  in  closed  wing; 
the  feathen  rounded,  all  of  about  equal  length  and 
width;  feet  niiiiiiliiillj  ea  in  Xenopi  but  more 
tteades,  the  toes  joined  basally,  the  inner  to  mid- 
dle by  its  basal  phalanx,  the  outer  to  middle  by 
dif^tiy  more;  hind-toe  and  claw  longra'  than  mid-  ;p^  ]_    ip^j  ^^^  |^  ^  jf  j. 

die  toe  and  olaw;  out«r  toe  and  daw  reaching     enmnoju. 
beyond,  the  inner  toe  and  daw  not  reaching  to 

the  base  ol  middle-toe  without  claw;  tarsus  scut^Iate,  about  equal  in  length  to 
middle-toe  and  elaw.    l^pe,  Mitntxaurpt  mBleri. 


Hicrozenopi  millerl  sp.  nov. 

Char.  sp. —  A  small  (length  skin,  96  mm.)  (urnariine  bird  with  a  general  resem- 
blance in  color  to  species  of  the  genus  Xenopt  but  with  no  white  Bubauricular  stripe 
and  no  black  in  the  tail. 

Ti/pe.— No-  120275,  Am.  Mua.  Nat.  Hiat.  8  ad.  Foot  of  Mt.  Duida,  alt.  700 
ft..  VeneaueU,  April  7.  1913;  L.  E.  MiUer. 

Description  of  Type.—  Crown  blackish,  conspicuously  and  evenly  streaked  from 
bill  to  nape  with  maize-yellow;  a  poorly  defined  maize-yellow  superciliary  stripe; 
interscapulara  raw-umber  with  an  olivaceous  tinge,  broadly  striped  with  cream-color, 
deeper  in  tone  terminally;  rump  cinnamon-rufoua,  unmarked;  upper  tail-coverts 
and  tail  deeper,  more  ferruginous;  wing-quilla  black,  the  outer  primary  uzunarked, 
the  inner  web  of  the  second  (from  without)  primary  narrowly  maif^ued  with  ochra- 
oeouB-bufT,  this  color  increasing  in  extent  inwardly  and  forming  a  broad  bar  throi^h 
the  wing  from  the  sixth  primary  (from  without)  inward,  this  baron  the  outer  vane 
of  this  feather  being  deeper  cinnamon-rufous,  the  tertials  largely  cinnamon-rufoua 
with  an  apical  black  shaft-atreak;  inner  secondaries  raai^ned  externally  with  cinna- 
mon-rufoua; greater  wing-coverta  black  margined  apically  and  externally  with  tawny 
olive;  lesserwing-covertsblack  tipped  with  buff;  under  wing-coverts  li^tochraceous 
buff;   throat,  breast  and  cheeks  cream-color  laterally,  margined  with  olive;  flanks 
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and  under  tail-coverts  grayish  olive,  the  former  obscurely  streaked  with  cream-color, 
the  latter  more  strongly  marked  with  cream-buff;  feet  brownish  black;  toe-naila 
hom-oolor;  bill  black;  lower  mandible  horn-color,  its  base  blackish.  Length  (skin), 
96;  wing,  61;  tail,  32;  tarsus,  15.5;  middle-toe  and  claw,  15;  hind-toe  and  claw,  16; 
culmen,  12;  bill  at  anterior  margin  of  nostril,  depth  4,  width,  2.7  nun. 

Remarks. —  This  interesting  and  apparently  very  distinct  form  is  repre- 
sented by  but  one  specimen.  Doubtless  it  resembles  Xenops  in  habits,  as 
it  does  in  general  appearance,  but  the  marked  difference  in  their  structure 
suggests  that  the  resemblance  is  superficial  rather  than  indicative  of  close 
relationship.  In  its  short,  square  tail  Microscenops  suggests  Sitta,  while 
the  short  wedge-shaped  bill  recalls,  at  first  glance,  that  of  Picumnus  rather 
than  that  of  any  known  genus  of  Fumariidse  or  Dendrocolaptidse. 

I  have  named  this  species  in  honor  of  its  collector,  Mr.  Leo  E.  Miller,  in 
recognition  of  his  services  to  science  and  to  the  American  Museum  as  the 
leader  of  the  expedition  on  which  it  was  secured. 
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Article  XIV.—  TWO  NEW  MAMMALS  FROM  ECUADOR. 

By  J.  A.  Allen. 
Sylvilagus  daulensis  sp.  nov. 

Type,  No.  34671,  9  ad.,  Daule  (near  sea-level),  Guayas,  Ecuador,  April 21, 1913; 
Wm.  B.  Richardson. 

Pelage  rather  coarse  and  harsh,  with  very  little  underfur.  Prevailing  color  of 
the  back  black,  the  hairs  being  black  for  the  basal  half,  then  broadly  ringed  with 
fulvous,  and  with  long  black  tips;  flanks  pale  buff,  the  hairs  with  short,  inconspicu- 
ous black  tips;  top  of  head  rufous,  the  hairs  slightly  tipped  with  black  over  the 
median  area,  and  with  long  black  tips  laterally,  next  to  the  broad  buffy  superciliary 
8tri|>e;  hairs  below  the  eyes  heavily  tipped  with  black,  the  cheeks  buffy;  nuchal 
patch  large,  deep  rufous;  shoulders  and  thighs  yellowish  rufous;  fore  and  hind  feet 
whitish  buff;  pectoral  band  very  broad,  the  hairs  plumbeous  at  the  base,  the  dark 
portion  wholly  concealed  by  the  deep  buff  apical  half,  the  extreme  tips  of  the  hairs 
blackish;  belly  clear  white,  the  pelage  short  and  woolly;  sides  of  nose,  chin,  and 
throat  white;  inside  of  fore  and  hind  limbs  white  to  the  feet;  ears  pale  rusty  brown, 
well  clothed  with  short  hairs  externally,  nearly  naked  internally. 

Total  length  (type  and  only  specimen),  350  mm.;  ear,  53;  hind  foot  (in  dry  skin 
with  claws),  72.  Skull,  occipitonasal  length,  69;  greatest  breadth,  31.5;  inter- 
orbital  breadth,  16;  breadthof  occipital  shelf,  7;  diastema,  18;  palatal  foramina,  17; 
antero-posterior  diameter  of  bulla,  9;  length  of  palatal  bridge,  6.2;  premolar-molar 
series  at  base,  13. 

Syhilagv^  dauletisis  is  similar  in  general  appearance  to  SylvUagus  sur- 
daster  Thomas,  but  smaller  in  both  external  and  cranial  measurements  and 
quite  different  in  several  details  of  coloration.  S.  daulensis  has  a  conspicu- 
ous broad,  buff  superciliary  stripe,  while  S.  surdaster  is  described  as  having 
"no  prominent  light  or  dark  orbital  or  cheek-markings**;  the  basal  portion 
of  the  dorsal  pelage  is  black  or  blackish,  not  "light  grey";  the  ears  are 
longer  and  externally  light  rusty  brown,  not  "grizzled  rufous,  just  at  their 
bases,  but  othen^ise  nearly  wholly  black'*;  the  back  is  obviously  much 
blacker,  and  the  pectoral  band  quite  different.  The  type  locality  of  sur^ 
daster  is  Carondelet,  in  the  humid  coast  region  of  northwestern  Ecuador; 
the  type  locality  of  daulensis  is  the  arid  coast  region  bordering  the  Gulf  of 
Guayaquil  in  the  Province  of  Guayas,  in  a  very  different  faunal  district. 
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Thomasomsrs  aureus  altorum  subsp.  nov. 

Type,  No.  36280,  cf  ad.,  Mt.  Pichincfaa  (altitude  11,000  ft.),  Ecuador,  June  15r 
1913;   coll.  Wm.  B.  Eichardfion. 

Similar  to  R,  aureus  but  much  paler  and  yellower  above  and  paler  below,  with 
the  dawB  white  to  the  base  instead  of  dark  brown  as  in  awreu$,  and  taO  shorto',  more 
hairy  and  much  more  heavily  pencilled;  skull  larger  and  heavier  than  in  aureus, 
with  the  superorbital  edges  heavier,  forming  a  raised  but  not  projecting  border;  den- 
tition much  heavier,  in  correlation  with  the  greater  size  of  the  skuU. 

Total  loigth  (type),  300;  head  and  body,  160;  tail  vertebr®,  200;  hind  foot,  M. 
Another  yoimg  adult  male  is  slightly  l«ier,  as  follows:  total  length,  400;  head  and 
body,  185;  tail  vertebr»,  215;  hind  foot,  35. 

SkuU  (type),  total  length,  40.5;  zygomatic  breadth,  20.4;  interovbital  breadth,  5; 
breadth  of  braineaae,  16;  length  of  nasals,  14.8;  length  of  palatal  foramina,  10; 
length  of  upper  toothrow,  7;  diastema,  10.1.    The  other  skuU  is  imperfect. 

The  locality  of  the  type  of  IL  aureue  is  not  stated  but  has  been  considered 
to  be  Fallatangay  and  it  seems  proper  to  assume  Pallatanga  as  the  type 
locality  of  the  species.  It  is  in  the  forest  region  at  about  7000  feet,  i^heraia 
the  type  locdity  of  R.  aureue  aUarum  is  the  paramo  of  Mount  Pichinduu 
A  specimen  horn  Gualea,  now  before  me,  may  probably  be  regarded  as 
typical  of  ouraw. 


55.1.781(78.7) 

Article  XV.— ON  THE  NAMES  OF  LOWER  EOCENE  FAUNAL 
HORIZONS  OF  \\TOMING  AND  NEW  MEXICO. 

By  Walter  Granger. 

The  writer  has  been  engaged  for  the  past  five  years  in  the  exploration, 
for  the  American  Museum,  of  the  Lower  Eocene  of  Wyoming  and  New 
Mexico.  A  large  collection  of  fossil  mammals  has  been  brought  together, 
and  important  stratigraphic  studies  have  been  made,  principaUy  by  Dr. 
Wm.  J.  Sinclair  who  has  accompanied  three  of  the  expeditions.  A  system- 
atic study  of  the  collection,  now  well  under  way,  by  Dr.  W.  D.  Matthew, 
Dr.  Sinclair,  and  the  writer,  has  shown  the  existence  of  a  greater  number  of 
distinct  faunal  horizons  in  these  regions  than  was  previously  known  to  have 
existed.  Some  of  these  horizons  have  already  been  defined  and  named  by 
Sinclair  and  Granger  in  two  articles  in  this  Bulletin^  and  the  object  of  the 
present  article  is  to  make  certain  corrections  and  to  establish  four  new 
horizon  names,  two  for  the  Bighorn  region  and  two  for  New  Mexico.  Geo- 
graphical names  are  used  because  they  are  the  most  satisfactory.  The  use 
of  generic  names  for  the  purpose  of  defining  mammal  horizons  often  leads  to 
confusion  and,  except  in  conjunction  with  geographic  names,  should  be 
discontinued.  For  instance,  the  name  Coryphodon  Zone  has  been  used  for  a 
certain  horizon  of  the  Bighorn  deposits,  yet  the  genus  occurs  in  more  or  less 
abundance  throughout  the  entire  Lower  Eocene.  In  some  cases  horizons 
can  be,  and  are,  determined  by  the  range  of  a  certain  genus  but  there  are 
other  horizons  which  possess  no  characteristic  genus,  or  at  least  none  com- 
mon enough  to  serve  the  purpose  of  defining  and  outlining  the  zone.  The 
possibility  of  a  generic  name  being  relegated  to  synonymy  is  another  argu- 
ment against  its  use  for  this  purpose.* 

Wyoming. 

Previous  to  1904  the  mammal-bearing  Tertiary  of  the  Bighorn  basin 
was  considered  as  one  formation  and  one  faunal  horizon.  Collections  from 
upper  15  Mile  Creek,  an  area  known  as  Buffalo  basin,  seemed  to  represent 


»  Bull.  Amer.  Mus.  Nat.  Hist..  Vol.  XXX.  1911.  art.  vU;  Vol.  XXXI.  1912.  art.  v. 

s  Note. —  Geologic  levels  can  no  longer  be  correlated  merely  by  gentric  names,  we  are  lub- 
dividing  the  strata  so  finely.  They  can  still  be  disUngnUhed  by  generic  and  epecific  munea. 
The  day  will  probably  come  when  trinomials  will  be  neoenary.  Abandonment  of  fkmutl 
names  for  the  IJfe  Zones  would  be  a  step  backward.     H.  F.  O. 
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a  somewhat  youngs  fauna  than  that  from  the  Gray  Bull  vaUey  but  still  it 
lacked  all  of  the  characteristic  forms  of  the  later  Wind  River  fauna.  In 
1904  Dr.  F.  B.  Loomis,  oi  Amherst  CoU^^,  conducted  explorations  in  the 
Bighorn  ba^  and  succeeded  in  obtaining  specimens  of  th^  Wind  Biver 
genus  Ltxmbdatkerium  from  the  upper  levels  at  the  western  end  (rf  Tatman 
Mountain,  and  he  conduded  from  that  that  the  upper  1000  feet  c^  the 
Bighorn  sediments  overlapped  in  time  the  base  of  the  Wind  River.^ 

The  work  d  the  American  Museum  expeditions  in  the  Wind  Biv^  basin 
in  1906|  1809  and  1910  resulted  in  the  discovery  that  there  were  two  v^y 
distinct  Lower  Eocene  f aund  horizons  there  and  they  were  given  separate 
names  by  Sinclair  and  Granger.'  The  upper  beds  oontiuning  iMmbdciher" 
ium  and  EaUUmopi  were  named  the  Lost  Cabin  formation*  and  the  lower 
beds,  from  which  these  two  genera  were  absent,  the  Lysite  formation. .  The 
Wind  Biver  collection  of  Cope  and  of  the  early  expeditions  bom  thjs  museum 
w«re  all  from  the  upper  horiaon  and  t)ie  name  ''Wind  River"  as  previously 
used,  with  reference  to  the  f auna»  is  equivalent  to  Lost  Cabin. 

C<mtinuing  work  in  the  Bighmn  basin  in  1910  and  1911  the  American 
Museum  party  made  a  oon^deraUe  collection  in  the  lAmbioiherium  levd 
of  Dr.  Loonus,  sufficioit  to  estaUish  beyond  much  doubt  that  this  horiscm 
is  the  exact  equivalent  of  a  portion,  at  least,  of  the  Lost  Cabin;  The 
thickness  of  these  beds  in  the  Bighorn  basin  is  325  feet  and  in  the  type  local- 
ity about  400  feet. ' 

Below  the  Lost  Cabin  beds  of  the  Bighorn  basin  are  some  500  feet 
of  deposits  which  were  referred  to  the  Lysite.  The  principal  exposures 
of  the  series  of  strata  are  in  the  upper  part  of  Buffalo  basin  to  the  south 
of  Tatman  Mountain  and  along  the  northern  base  of  the  Mountain  in  the 
Gray  Bull  Valley,  between  Fenton  and  Coyote  Canon.  A  large  collection 
has  been  obtained  from  these  beds  and  the  analysis  of  the  fauna  shows  that 
the  reference  to  the  Lysite  was  a  correct  one. 

Lying  exposed  along  the  Gray  Bull  River  between  the  base  of  the 
Lysite  and  what  has  been  mapped  by  Fisher  as  "Laramie  and  associated 
formations,"  probably  in  part  Fort  Union,  is  another  series  of  600  feet  or 
more  of  highly  fossiliferous  beds.  The  beds  are  exposed  chiefly  along  the 
south  side  of  the  river  from  a  little  above  Fenton  to  just  below  the  mouth 
of  Dorsey  Creek  and  are  most  extensive  in  the  vicinity  of  Otto.  This  is 
the  horizon  and  locality  of  the  larger  part  of  the  Lower  Eocene  collections 
from  the  Bighorn  basin  including  the  two  Phenacodus  skeletons  of  the  Cope 
collection  and  the  Coryphodon,  Oxyama,  and  Eohijppus  skeletons  of  later 


I  Am.  Jour.  Sd..  XXIII.  1907.  p.  363. 
sLoc.  cit..  1911,  p.  104. 
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collecting.  Lithologically,  the  beds  cannot  be  separated  from  the  overlying 
Lysite  but  the  faunal  distinctions  are  sufficient  to  warrant  such  a  separation. 
It  b  the  horizon  of  the  genus  Systemodon,  one  of  the  commonest  forms,  and 
marks  the  limits  of  this  genus.  In  the  Lysite  Systemodon  is  replaced  by 
Heptodon,  It  was  the  presence  or  absence  of  these  genera  which  determined 
in  the  field  the  line  of  separation  between  the  Lysite  and  the  underlying 
beds. 

As  mentioned  above  the  name  Wasatch  has  been  commonly  used  for 
the  whole  series  of  mammal-bearing  beds  of  this  basin.  The  name  was 
originally  used  by  Hayden  for  a  group  of  formations  in  the  vicinity  of 
Evanston  in  southwestern  Wyoming,  the  uppermost  of  which,  and  the  only 
one  containing  mammals,  has  been  designated  by  Veatch  the  Knight  forma- 
tion. The  known  fauna  of  the  typical  Knight  beds  is  a  very  small  one  and 
the  material  is  very  fragmentary.  The  types  of  Cope  have  been  either  too 
fragmentary  or  too  uncharacteristic  to  be  of  much  value  for  accurate  corre- 
lation. A  small  collection  obtained  by  the  writer  from  the  type  locality 
in  1906  does,  however,  contain  some  characteristic  forms  and  a  recent 
examination  of  this  material  shows  that  the  fauna  is  more  nearly  that  of 
the  Lysite  than  of  any  other  Bighorn  horizon.  The  genus  Heptodon  b 
present  and  the  species  of  Hyopsodus  and  Cynodontomys  are  Lysite  species. 
The  beds  lying  below  the  Lysite  in  the  Bighorn  basin  were  referred  by 
Sinclair  and  Granger  to  the  Knight  but  it  now  seems  that  a  new  name 
is  needed  to  distinguish  this  most  important  Lower  Eocene  faunal  horizon 
and  the  name  Gray  Bull  beds  is  proposed. 

Besides  the  exposures  along  the  Gray  Bull  River  these  beds  are  found  to 
the  southward  on  all  but  the  upper  parts  of  Elk,  5  Mile,  and  10  Mile  Creeks, 
and  east  of  the  Bighorn  River  near  Worland.  To  the  north  of  the  Gray 
Bull  they  outcrop  along  Dry  and  Coon  Creeks  and  are  exposed  extensively 
about  the  eastern  and  northern  base  of  McCulloch  Peak.  In  the  Clark 
Fork  basin  they  are  exposed  in  the  southwestern  part  along  the  heads  of  Big 
and  Little  Sand  Coulees,  where  they  are  of  a  uniform  gray  color  instead  of 
the  usual  gray,  red  and  yellowish  banding. 

The  party  of  1911  obtained  from  low-lying  gray  shales  at  the  south- 
western base  of  McCulloch  Peak  and  also  from  the  vicinity  of  the  low 
divide  between  the  Clark  Fork  and  Bighorn  basins  north  of  Ralston  a  small 
collection  of  mammals  which  appeared  to  represent  a  fauna  distinctly 
different  from  that  of  the  Systrrnodon  beds,  and  in  the  McCulloch  Peak 
locality  there  appeared  to  be  an  angular  unconformity  between  this  horizon 
and  the  beds  with  Systemodon.  It  was  suggested  by  Sinclair  and  Granger 
that  if,  when  the  fauna  became  better  known,  it  were  deemed  advisable  to 
give  these  lower  beds  a  distinct  name  they  might  be  called  the  Ralston 
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beds  or  Rabton  formation.^  In  1912  the  writer  with  the  assistance  of  Mr. 
Wm.  Stein  made  a  careful  search  of  these  beds  in  the  Clark  Fork  basin  and 
in  the  Bighorn  basin  along  the  bluff  which  lies  a  few  miles  north  of  Ralston 
and  Powdl,  and  still  further  collecting  was  done  in  this  region  last  seto>n 
by  Messrs.  Stan  and  P.  L.  Turner.  The  fossils  obtained,  representing 
nearly  200  individuals,  demonstrated  clearly  that  this  horizon  is  a  very 
distinct  one,  older  than  the  Gray  Bull  and  perhaps  representing  the  top  of 
the  Paleocene  Series.  Unfortunately  the  name  "Ralston"  is  preoccupied  * 
and  the  name  Clark  Fork  beds  is  substituted.  The  Clark  Fork  beds  are 
exposed  principally  in  the  Clark  Fork  basin  and  in  the  adjoining  part  of  the 
Bighorn  basin  along  the  bluff  lying  north  of  Rabton  and  Powell,  also  at 
the  southwestern  base  of  McCulloch  Peak.  The  marimum  thickness  of 
the  beds  is  at  least  500  feet  and  they  rest  upon  beds  whose  age  is  not  posi- 
tively determined,  perhaps  Cretaceous,  perhaps  Fort  Union.  Whether  or 
not  there  is  an  unconformity  at  this  point  the  writer  is  unable  to  say.  The 
beds  are  sparingly  f ossiliferous  throughout  the  area  examined.  In  the  Muff 
in  the  northern  part  of  the  Bighorn  basin  characteristic  fossik  were  found  as 
far  east j»  a  point  north  of  Powell.  In  the  Clark  Fork  basin  the  fossils  were 
from  both  sides  of  the  wagon  road  where  it  drops  down  to  Big 
lee  from  the  Bighorn  basin  divide,  also  from  the  extensive  area 
Big  and  Little  Sand  Coulees  and  from  the  opposite  side  ci  Clark 
$r  between  the  mouths  of  line  and  Little  Rocky  Creeks, 
lark  Fork  fauna  is  characterized  by  the  absence  of  Perissodact^, 
Artiodactyb,  Rodents,  and  Primates,  and  by  the  predominance  of  Phena- 
codonts  of  the  genera  Phenacodus  and  Ectocion,  specimens  of  these  two 
genera  constituting  three-fourths  of  the  collection  obtained.  The  Ambly- 
poda  are  represented  by  Coryphodon  and  a  primitive  form  of  Batkyopais. 
Creodonts  of  several  Lower  Eocene  genera  are  present  and  the  species  in 
most  cases  are  more  primitive  than  the  Gray  Bull  species.  The  genus 
Esthonyx  is  fairly  common  but  the  two  species  are  dbtinct  from  Gray  Bull 
species.  So  far  as  known  the  mammalian  fauiia  does  not  include  any  Torre- 
jon  or  Fort  Union  '  genera  not  found  in  the  overlying  Gray  Bull  beds  but 
it  does  include  many  Gray  Bull  genera  which  do  not  extend  down  to  the 
Torrejon  or  Fort  Union.  However,  the  reptilian  genus  Champsosaurua 
is  not  uncommon  and  this  is  distinctly  a  Cretaceous  and  Paleocene  form. 
This  with  the  absence  of  the  four  orders  of  mammals  mentioned  above. 


>  Loe.cit.,  1912,  p.  60. 

>  Raleton  Oroup,  a  division  of  the  Pennsylvania  Series,  Gould.  Ohem  and  Hutchison, 
state  Univ.  of  Oklahoma.  Research  Bulletin.  No.  3. 1910,  p.  13. 

*  By  Fort  Union  is  meant  the  fiiuna  trom.  Sweetgrass  Coimty.  Montana,  as  described  by 
Douglass  and  Gidley. 
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which  is  the  most  important  feature  of  the  fauna,  favor  the  placing  of  these 
beds  as  Paleocene  rather  than  Lower  Eocene. 

Near  the  head  of  Big  Sand  Coulee  in  the  Clark  Fork  basin  there  is  a 
series  of  about  200  feet  of  red-banded  shales  lying  between  the  gray  shales 
of  the  Clark  Fork  and  the  Systemodon'he&Tmg  gray  shales  above  which  are 
referred  to  the  Gray  Bull  beds.  The  outcrop  of  these  red-banded  beds  ex- 
tended, from  the  high  bluff  on  the  south  side  of  the  Coulee,  in  a  northwesterly 
direction  across  the  basin  for  several  miles.  The  dip  is  to  the  southwest  and 
the  beds  appear  to  be  comformable  with  the  overlying  strata.  There  may 
be  an  angular  unconformity  between  this  series  and  the  underlying  Clark 
Fork  beds,  but  it  is  not  evident  without  the  aid  of  instruments.  This  hori- 
zon does  not  contain  Systemodon  but  it  does  contain  the  Perissodactyl 
genus  Eohippus  in  abundance  as  well  as  Artiodactyls,  Rodents  and  Pri- 
mates, and  marks  the  first  appearance  of  these  four  orders.  It  also  marks 
the  last  appearance  of  the  primitive  order  Multituberculata  which  is  re- 
presented in  this  horizon  by  a  genus  of  Plagiaulacids.  The  fauna  is  ra- 
dically different  from  the  Clark  Fork.  From  the  Gray  Bull  it  differs  in 
the  absence  of  Systemodon^  in  the  presence  of  the  Plagiaulacid,  and  in  the 
generally  more  primitive  character  of  such  genera  as  are  common  to  both 
horizons.  Altogether  the  fauna  is  sufficiently  distinct  to  be  separately 
designated  and  the  name  Sand  Coulee  beds  is  proposed  for  the  horizon. 
Besides  the  outcrop  mentioned  above  this  horizon  is  exposed  for  a  small 
area  on  the  point  of  the  bluff,  about  four  miles  northeast  of  Ralston,  and 
again  on  the  south  bank  of  Clark  Fork  River,  just  above  the  mouth  of  Pat 
O'Hara  Creek.  It  is  possible  that  it  occurs  further  to  the  south,  also,  along 
the  Shoshone  River,  but  its  presence  there  has  not  been  noted. 


New  Mexico. 

The  thickness  of  the  Wasatch  beds  of  northwestern  New  Mexico  has 
been  estimated  at  about  1000  feet  and  mammalian  fossils  occur  throughout 
the  greater  part  of  the  vertical  range.  The  beds  have  much  the  same 
general  appearance  of  those  of  the  Wasatch  group  in  the  Bighorn  basin, 
red,  gray,  and  ochraceous  bands  of  shales  and  sandstones,  and  there  is  no 
evident  unconformity  throughout  the  series.  Cope  who  first  explored  the 
region  for  fossils  obtained  a  collection  comprising  some  twenty  genera  of 
mammals  but  the  levels  of  these  specimens,  many  of  which  are  generic 
tj'pes,  has  not  been  known,  although  an  examination  of  Cope's  field  notebook 
in  which  the  specimens  collected  each  day  were  rather  carefully  recorded 
affords  a  clue  to  the  level  of  some  of  them.     In  1912  the  writer  and  Mr. 
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Stein  oovQved  pretty  tluxroii^ily  neaily  aU  of  the  focNnl4>eariiig  poitioiis  of 
those  bedsy  which  lie  in  the  neii^boihood  of  6eIIina>  Qjo  San  Jos^  end 
La  Han,  and  a  UMy  good  rqpietentative  ooOection  was  secured.  The 
fauna  as  a  whde  inesents  a  mther  different  £ades  fimn  that  of  the  Bi|^hoin 
Wasatdi.  Burtioilafly  to  be  noted  in  this  connection  is  the  absence  in 
New  Mezioo  beds  of  all  Periasodac^j^  widi  the  ex€C|ition  of  Eoldppu9f 
which  b  very  abundant.  Hiis  diffmnce  in  fauna,  whidi  is  probably  to  be 
aeoounted  for  by  the  wide  geogn^hical  separation  of  the  locMdity,  makes  it 
advisaUe,  it  se^ns,  to  use  distinct  himson  names  for  the  New  Mexico  beds. 
Tbe  fauna  falb  into  two  divi«(ms,  the  uppar  one,  diaiacteriaed  by  the  (^^ 
larth  genus  Menueotkeriumf  resonbling  the  Lost  CaUn  fauna  in  general/ 
and  the  lower  one  with  characters  of  both  tiie  Lysite  and  Gray  BuH.  The 
lower  horiicmi  comprising  rou|^ily  the  lower  two-thirds  of  tiie  New  Mexico 
Wasatch,  may  be  referred  to  as  the  llmaffre  beds  and  the  upper  hraison, 
comprising  the  remabing  third,  the  Laivo  beds.  The  diviaon  between  the 
two  horiaons  as  indicated  by  tlw  first  appearance  of  If enttfo^ 
about  fifty  feet  above  the  low  divide  wfaidb  sq>arates  tibe  headwat^s  of 
Laigo  Cafion  and  tiie  southwest  brandi  of  Ahnagre  Arroyo,  about  five  miles 
northwest  of  QJo  San  Jos^.  The  Almagre  beds  are  exposed,  over  tlie  greater 
part  of  the  Almagre  watershed  and  also  at  tl^  head  of  the  Anoyo  Blanco, 
this  latter  locality  being  the  first  of  the  great  ^horseshoes''  mentioned  by 
Cope  in  his  descrq>tifm  ci  the  country.  The  Largo  beds  ^re  exposed  prind* 
pally  in  the  area  drained  by  the  head  of  Largo  Arroyo,  in  the  high  bluff  just 
west  of  Ojo  San  Jos^,  and  in  all  except  the  base  of  the  second  great  "  horse- 
shoe" of  Cope  which  b  southwest  of  Ojo  San  Jos^  and  which  is  drained  by  a 
tributary  of  the  Puerco  River.  The  upper  beds  are  similar  in  appearance 
to  the  lower  except  that  the  red  strata  are  more  dominant,  a  condition  which 
is  noted  in  the  Bighorn  basin  also. 

In  the  correlation  table  given  below  only  the  Perissodactyla  and  two  or 
three  genera  of  other  groups  have  been  entered.  This  correlation,  however, 
is  based  upon  a  study  of  the  entire  fauna.  The  tables  of  occurrence  of  the 
genera  and  species  of  the  Lower  Eocene  mammals  will  be  given  in  the 
articles  on  the  various  groups. 

1  The  only  recorded  occurrence  of  Menitcotherium  outside  of  the  New  Mexico  W»8Atch 
la  that  of  a  single  specimen  of  M.  terrarubrat  the  common  species,  trom  the  Lost  Cabin  beds 
of  the  Wind  River  basin. 
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Article  XVI.— PETROGRAPHIC   ANALYSIS  OF  THE  BRIDGER, 
WASHAKIE,  AND  OTHER  EOCENE  FORMATIONS  OF 

THE  ROCKY  MOUNTAINS. 

By  Albert  Johannsen. 
With  Introductory  Note  by  W.  D.  Matthew. 

Introductory  Note. 

During  the  last  few  years  we  have  come  to  a  much  better  appreciation 
of  the  source  and  method  of  deposition  of  the  Tertiary  formations  of  the 
western  interior  region. 

A  clear  and  correct  understanding  of  the  nature  of  these  strata  is  of 
fundamental  importance  in  paleontology,  because  the  physical  and  geo- 
graphic conditions  under  which  they  were  formed  constituted  the  environ- 
ment of  the  mammalian  life  of  the  western  Tertiary  as  we  know  it.  So  far 
as  the  environment  conditioned  the  evolution  of  our  tertiary  mammals,  a 
correct  interpretation  of  the  stratigraphic  record  is  a  necessary  prerequisite 
to  understanding  the  causes  of  their  evolution. 

Two  general  conclusions  have  resulted  from  the  physiographic,  strati- 
graphic,  and  paleontologic  re-study  of  these  beds  in  recent  years. 

1.  They  are  in  the  main  of  fiuviatile  and  loess  origin.  True  lacustrine 
strata  are  of  subordinate  importance. 

2.  Volcanic  ash  and  tuffs,  either  of  primary  deposition,  or  worked  over 
to  a  varying  extent  by  water,  form  a  surprisingly  large  percentage  of  their 
material. 

In  order  to  determine  the  proportion  of  volcanic  material  in  these  rocks, 
petrographic  examination  is  indispensable.  Preliminary  examinations,  espe- 
cially in  the  Bridger  and  Washakie  beds,  by  W.  J.  Sinclair,  had  shown  that 
these  formations  were  chiefly  composed  of  volcanic  material  more  or  less 
rearranged  by  stream  action,  and  that  volcanic  dust,  altered  to  a  vary- 
ing degree  and  mixed  with  normal  sedimentary  materials,  constituted  at 
least  a  large  part  of  other  Tertiary  formations  of  the  Mountain  and  Plains 
regions.  Realizing  the  important  bearing  of  this  determination  ui>on  several 
problems  of  correlation  and  evolution  upon  which  he  was  engaged.  Pro- 
fessor Osborn,  as  \>rtebrate  Paleontologist  to  the  United  States  Geological 
Survey,  submitted  to  the  Survey  for  examination  a  fairly  complete  and 
typical  series  of  rock  specimens  from  the  formations  of  the  Western  States 
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He  does  not  coDfinn  Sinclair's  identification  of  the  Bridger  tuffs  AS 
rhyolitic;  this  removes  a  serious  difficulty  in  the  correlation  of  the  Upper 
Bridger  with  the  Lower  Wash&kie,  which  was  based  by  Oabom  oa  fsunol 
evidence,  and  is  now  in  conformity  with  the  petrographic  evidence. 

Dr.  Johannsen's  report  and  accompanying  letter  follow. 

W.  D.  Matthew. 

American  Museum  of  Natural  History. 


Letter  of  Transuittal. 

Prof.  H.  F.  Osbom, 

American  Museum  of  Natural  History. 

Dear  Sir: 

To  answer  the  question  as  to  the  origin  of  rocks  altered  as  much  as  the 
specimens  sent  by  you,  and  the  Bridger  rocks  I  received  from  the  National 
Museum,  is  very  difficult.    From  the  hand  specimens  and  the  thin  sections 
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it  is  generally  impossible  to  determine  whether  the  material  was  transported 
by  water,  or  whether  the  rock  is  almost  a  direct  sediment  from  a  volcanic 
eruption.  That  the  fragments  of  minerals  in  the  rocks  have  been  derived 
from  volcanic  rocks  is  plain,  but  nothing,  unless  it  is  sometimes  a  slight 
rounding  of  the  grains,  indicates  whether  or  no  they  have  been  transported. 
The  separation  line  between  a  sediment  from  eruptive  material  and  a  tuff 
seems  to  me  a  very  uncertain  one  and  based  on  the  distance  of  transporta- 
tion. In  the  specimens  determined  for  you,  the  appearance  of  the  minerals 
in  most  of  the  slides  is  that  of  broken  fragments  from  igneous  rocks.  In 
many  of  the  slides  they  appear  like  the  fragments  of  minerals  from  a  rather 
coarsely  crystalline  quartz  diorite  rather  than  from  a  dacite.  The  large 
amoimt  of  apparently  primary  quartz  would  indicate  a  quartz  monzonite  or 
some  similar  rock  as  having  been  the  source.  It  is  possible,  however,  that 
these  are  fragments  of  the  minerals  of  the  rock  through  which  the  eruption 
took  place,  and  that  the  groundmass  represents  glassy  material  of  the  new 
lava.  Many  of  the  slides  do  undoubtedly  contain  particles  of  glass  dust. 
The  groundmass  in  almost  all  of  the  sections  is  so  largely  altered  to  secondary 
minerals  that  it  is  impossible  to  say  whether  it  was  originally  the  dust  of  a 
volcano  or  whether  this  glassy  material  might  not  have  been  washed  down, 
later  with  fragments  of  the  granular  rock.  In  many  of  the  slides  the  charac- 
ter of  the  cement  is  also  modified  by  the  infiltration  of  calcite. 

Personally,  I  am  inclined  to  believe  that  the  rocks  are  largely  tuffs, 
perhaps  modified  in  part  by  slight  transportation,  enough  to  add  the  many 
quartz  grains  found.  The  rocks  in  many  cases  contain  fragments  of  other 
eruptive  rocks  which  have  probably  been  brought  up  from  the  strata  broken 
through  by  the  rising  lava.  Some  of  the  rocks  in  which  the  material  is  that 
of  an  eruptive  rock  may  actually  be  sedimentary.  This  may  also  account 
for  the  presence  of  such  a  large  amount  of  quartz  in  the  sections,  that  is, 
iruiead  of  being  eruptive  dacite  tuffs  they  may  he  formed  of  the  materials  of  an 
andesite,  with  sedimentary  quartz  grains. 


Yours  truly. 


Albert  Johannsen, 
Acting  Chief, 

Section  of  Petrology. 


United  States  Geological  Survey, 

Washington,  February  4th,  1909. 
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Petboobafhic  Repobt  on  Rocks. 

UINTA.* 

No.  4. —  Altebed  Eruptive;  probably  Dacite  Tuff. 

Locality:  Uinta.    H07.  C. 

Megascopic:  A  grayish  green  fine-grained  rock  with  a  rough  f eel,  con- 
taining many  small  black  spots  of  biotite. 

Microscopic:  Irre^^ular  broken  fragm^its  of  CaNa  {dagiodase,  biotite^ 
hornblende,  muscovite,  quartz?,  and  some  secondary  zecdite,  in  a  ydlowish 
Hreen  partially  devitrified  groundmass.    There  is  considerable  ^ass. 

No.  3. —  Altered  ERUPmrE;  probably  Dactte  Tuff, 

Locality:  Uinta.    Top  of  Hor.  B  or  base  of  Hor.  C. 

Megascopic:  A  greenish  gray  fine-grained  rock,  with  a  rough  feel. 

Mieroecopic:  Lregular  broken  fragm^its  of  quartz,  CaNa  plagiodase, 
and  a  dark  altered  indeterminable  ferromagnesian  mineral  in  a  dirty  dark 
brown  groundmass  mmilar  in  appearance  to  No.  2.  Tliere  are  traces  of  what 
appears  to  be  glass. 

No.  1. —  Altered  Eruptivs;  probably  Dactte  Tuff. 

Locality:  Uinta.    Top  ci  Hor.  B. 

Megaecopic:  A  pale  gre^i,  fine-grained  rock  containing  large  dark  brawn 
inclusions. 

Microscopic:  Irregular  broken  fragments  of  CaNa  plagioclase,  biotite, 
and  some  quartz  and  apatite  in  a  greenish  brown  anisotropic  groundmass. 
This  groundmass  is  full  of  secondary  sericite,  and  is  probably  a  devitrified 
glass  although  no  remnants  of  glass  remain.  The  rock  has  much  the  appear- 
ance of  a  dacite  tuff.  No  fragments  of  the  dark  inclusions  appear  in  the 
thin  section. 

No.  2. —  Altered  Eruptive;  probably  Dacite  Tuff. 

Locality:  Uinta.     Hor.  B. 

Megascopic:  A  red-brown,  fine  granular  rock. 

Microscopic:  Irregular  broken  fragments  of  CaNa  plagioclase,  quartz, 
apatite,  and  a  dark  altered  indeterminable  mineral  in  a  dark  brown  altered 
groundmass  containing  much  calcite,  sericite  and  iron  oxide.  No  fresh 
glass  seen. 

No.  6. —  Probably  a  Sediment. 

Locality:  Uinta.     Hor.  B. 

Megascopic:  A  pinkish  rock  containing  many  small  rounded  pebbles. 

^  All  from  Uinta  basin,  nortlieastem  Utah. 
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Microscopic:  Rounded  and  irregular  fragments  of  CaNa  plagioclase, 
quartz,  garnet,  augite,  and  fragments  of  other  rock  in  a  dirty  yellowish 
brown  groundmass,  which  consists  of  calcite,  probably  some  zeolites  and 
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Fig.  1.     Key  to  the  chronologically  successive  and  overlapping  formations  fk-om  which 
specimens  Nos.  1  to  40  were  obtained. 


glass.     In  the  hand  specimen  the  rock  looks  like  a  sandstone, 
microscope  it  closely  resembles  many  flow  breccias. 
No.  8. —  Possibly  Sedimentary. 


Under  the 


m  GOII^l»ImnvB^r  uxgu  gmna  atmny 
taadang  each  other,  and  united  by  a  small  amount  of  cement  irfuch  is 
largely  calcite.  The  rock  may  be  a  sediment  with  the  materiab  derived 
chiefly  from  a  diorite. 

No.  9. —  Altered  Eruptive;  probably  Dacite  Tcfp. 

Locality:  Uinta.    Hor.  A. 

MegtMco'pic:   Yellowiah,  medium^rained,  rough  rock  containing  a  few 
rounded  pebbles. 

Microscopic:  Irregular  broken  and  rounded  fragments  of  quartz,  CaNa 
feldspar,  hornblende,  biotite  and  fragments  of  an  andesite  or  basalt  in  a 
dirty  brown  groundmass,  which  is  chiefly  chlorite  with  some  calcite.  The 
grains  are  rather  large  and  are  partly  rounded.  They  form  most  of  the  rock  . 
with  the  exception  uf  a  rim  of  chlorite,  etc.,  around  each. 

WASHAKIE.t 

No.  39. —  Grit.    Minerals  derived  from  granite. 
Locality:  Washakie.    Hor.  B.    Summit  of  formation. 
Megascopic:   Coarse  rounded  quartz  grains,  stained  a  light  green,  in  a 
small  amount  of  calcareous  cement. 

lAIl  rroni  Wub&kle  bMin.  aouthem  Wyoming. 
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MicTOMOpic:  Similar  in  appearance  to  No.  3S.     Each  grain  is  surrounded 
by  a  yellowish  green  rim  of  chlorite  and  iron  oxide. 


-»«.™       * 


No,  38.— Saniwtune.    Minerals  derived  from  a  granite. 
Locality:  Washakie.     Hot.  li  (Barrel  Springs  Section  22) '. 
Megancopir:   .\  coarse  granular  light  brown  rock. 
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Mienscojpic:  Rather  rounded  grains  of  quartz  and  microline  in  a  dement 
of  secondary  crystals.    Smilar  in  isippearanoe  to  No.  34. 

No.  37.— 

Locality:  Washakie.    Hor.  B  (Barrd  Springs  Secticm  21). 

M^aseopie:  A  li^t  green,  slightly  sandy  rock. 
I     Microscopic:  The  section  was  almost  destroyed  in  grinding.    All  that 
Remains  are  a  few  v^iy  small  broken  mineral  grains.    The  rodk  was  possibly 
an  altered  eruptive.' 

No.  36.—  ShalbT 

Locality:  Washakie.    Hor.  B  (Barrd  Springs  Section  21). 

Megiueopic:  A  compact  shale-like  rock,  light  green  in  one  part  and  light 
brown  in  another. 

Microfoopic:   Ai^isotroptc,  consisting  largdy  of  minute  grains  of  irak 
oxide  and  seriate? 
'  No.  36. —  Sandstone?  Tuff? 

Locality:  Washakie.    Hor.  B  (Barrel  Springs  Secticm  21). 

Megaacopic:  A  fine-grained,  li^t  red,  sandy  rock.  Looks  like  a  sandstone^ 

Microscopic:  Chiefly  broken  quartz  grains,  with  some  plagiodase  in  a 
greater  amount  of  a  ydUow  groundmass. 

No.  34. —  Coarse  Sandstonb  derived  from  a  granite. 

Locality:  Washakie.    Hor.  B  (Barrel  Springs  Section  20). 

Megaacopic:  A  ratiter  coarse  rock  consisting  of  rounded  grains  of  quarts 
and  feldspar,  with  almost  no  cement. 

Microscopic:  Quartz  and  microcline  and  a  very  few  hornblende  frag- 
ments, generally  rounded,  with  a  very  small  amount  of  yellowish  green 
cement  which  is  largely  calcite. 

No.  33.—  Glass  Tuff. 

Locality:  Washakie.     Hor.  B  (Barrel  Springs  Section  19). 

Megascopic:  A  compact  white  rock  similar  in  appearance  to  No.  28. 

Microscopic:  A  very  few  exceedingly  small  fragments  of  hornblende?^ 
quartz  ?,  and  feldspar  in  a  slightly  devitrified  groundmass  of  angular  glass- 
particles. 

No.  32.—  Shale?  Tuff? 

Locality:  Washakie.     Hor.  B  (Barrel  Springs  Section  18). 

Megascopic:  A  compact,  pale  yellow,  fine-grained  rock. 

Microscopic:  Few  and  small  fragments  of  quartz  and  plagioclase?  in  a 
dirty  brown  indeterminable  groundmass,  which  is  partly  calcite  and  sericite. 

No.  31. —  Minerals  of  a  Dacite  or  Quartz  Diorite.  The  rock  may  be 
a  sediment. 

Locality:  Washakie.     Hor.  B  (Barrel  Springs  Section  15). 

Megascopic:  A  light  green,  friable,  sandy  rock  similar  in  appearance  to 
No.  27. 
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Microscopic:  Fragments  of  quartz,  NaCa  feldspar,  augite,  hornblende 
and  an  opaque  alteration  product  in  a  groundmass  of  a  greenish  color, 
consisting  largely  of  chlorite  and  calcite.  The  mineral  fragments  are  very 
much  altered. 

No.  30.— 

Locality:  Washakie.  Hor.  B  (Barrel  Springs  Section  15). 

Megascopic:  A  pale  pink,  rather  friable,  sandy  rock  showing  rounded 
quartz  and  augite?  grains  in  a  light-colored  opaque  groundmass. 

Microscopic:  A  very  few  grains  of  quartz,  hornblende,  NaCa  feldspar 
and  a  microlitic  rock  in  a  groundmass  which  consists  chiefly  of  calcite,  with 
some  zeolite?  patches. 

No.  29. —  Minerals  of  the  Dacite.  The  rock  may  be  a  Sediment  or  a 
Tuff. 

Locality:  Washakie.     Hor.  B  (Barrel  Springs  Section  15). 

Megascopic:  A  yellowish  green,  friable,  sandy  rock  similar  in  appearance 
to  No.  27. 

Microscopic:  Rather  rounded  irregular  grains  of  quartz,  NaCa  plagio- 
clase  and  other  rock  fragments  in  a  deep  brown  groundmass. 

No.  28.—  Glass  Tuff. 

Locality:  Washakie.     Hor.  A  (Barrel  Springs  Section  10). 

Megascopic:  A  white  compact  rock  showing  deposition  lines  and  inclu- 
sions. 

Microscopic:  A  very  few  small  broken  fragments  of  hornblende  and 
quartz?  in  a  partially  de vitrified  glass.  Some  of  the  glass  is  rather  fresh. 
This  rock  is  a  transition  stage  between  a  fresh  glass  tuff  and  the  tuff  showing 
but  little  fresh  glass  in  the  groundmass.  The  outlines  of  the  original 
angular  glass  particles  are  perfectly  preserved. 

No.  27. —  Altered  Eruptive,  Dacite  Tuff? 

Locality:  Washakie.     Hor.  A  (Barrel  Springs  Section  9). 

Megascopic:  A  pale  green,  rather  coarse  granular  rock,  rough  to  the 
touch.     It  is  coarser  than  26c. 

Microscopic:  Rather  coarse  broken  fragments  of  quartz,  CaNa  plagio- 
clase,  augite,  hornblende,  other  rock  fragments  and  iron  oxide  in  a  yellowish 
groundmass  which  appears  to  be  partly  devitrified  glass.  Remnants  of 
glass  remain.  There  are  some  zeolites.  The  broken  crystal  fragments  are 
about  equal  in  amount  to  the  groundmass. 

No.  26r. —  Altered  Eruptive;  probably  Dacite  Tuff. 

Locality:  Washakie.     Hor.  A  (Barrel  Springs  Section  7). 

Megascopic:  A  fine-grained  pale  greenish  rock,  rather  rough  to  the  touch. 
Slightly  banded.     Similar  in  appearance  to  26b. 

Microscopic:  Quartz,  CaNa  plagioclase,  microcline,  hornblende  and  an 
opaque,  black,  altered  ferromagnesian  mineral  in  rather  coarse,  irregular. 
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btdwn  fatginwiti  in  «  hanm  grogntliiiMB  idddi  coii«Bt»  lajgdy  ol  eilcite 
and  pattUIr  daritiiSad  ^mm.  A  dicimcal  teat  on  the  pulveriMd  material 
todetennine  whethera  gimata  a  noUte  is  Imaent  m'ths  gnuBdmawahowB 
no  g«Jatiniaa«wn.  ConaeqtMotly  tbe  iaotnq^  material  in  the  grousd- 
maM,  whidi  has  an  index  lower  than  Canada  babun,  ii  glaas. 

No.  26b.  TitB  mincnia  an  of  an  Ebuwivk  Bock.  Mar  he  Dactts 
Ttnrr,  at  a  emUment  derived  l^<Nn  a  dacite  toff. 

LocaliQr:  WaahaUe.    Bta.  A  (Barrd  firings  Seotioa  6  and  8). 

Megateopie:  A  gneoiBh  ydlow,  ahijidy  loufl^  fln»-giunad  lodt  ' 

Mienteopie:  Small  imgnlarbrokmfngmeatBtrfqiurt^CaNafcldqtar 
•od  an  altend  fatromagnerian  mineral  in  a  dirty  biown  girmmilmam,  iriiid) 
cootaloa  ledites,  eeridtet  inm  6ii<^  and  possiUy  ^aaef. 

No.  26a.    ftUcaomSHAuT 

Locality:  WaahaUe.    Bw.  A  (Band  ^ringy  Sectiao  6). 

JftfoMDpie;  A  mottled  green  to  biowQ  aiUoeoiu  ndc 

JfienMoopwi;  ^ctremely  fine-grained  difl^tiy  aniaotrof^  material, 
<OBairting  of  an  indetenninaUe  aaieotropK  minesd,  lerifiit^  and  «naB 
gnina  ol  red  irm  odde.    It  ^^lean  to  be  a  alUceoiu  shale. 

No.  26.—  Daotb  Tuir,  or  a  sediment  formed  frcHn  liw  miaarals  <rf  a 
daetee. 

Loadi^:  Waahalde.    Bot.  A  (Baml  Springs  Section  fl). 

Megmeopic:  A  grsyiah  rode,  rooj^  gramdar,  and  ooaner  than  No.  26. 
Smilar  in  texture  to  No.  22  though  l^ter  in  color. 

MicnMcopic:  Quartz,  NaCa  feldspar,  augite,  an  opaque  altered  ferro- 
magnesian  nuQeral,  garnet  aad  a  microlitic  rock.  All  in  irregular  broken 
fragments  in  a  cement  which  may  be  devitrified  glass.  It  has  more  the 
appearaace  of  a  sediment  than  No.  22. 

No.  25. —  Altered  Eruptive;  probably  Dacite  Tufp. 

Locality:  Washakie.    Hor.  A  (Barrel  Springs  Section  2). 

Megatcopic:  A  pale  green  rock,  very  similar  to  No.  24. 

MicTotcojnc:  Broken  fragments  of  quartz,  NaCa  feldspar,  au^te,  some 
freshly  altered  f  erromagnesian  mineral  in  a  pale  yellowish  devitrified  ground- 
mass.     Zeolites  or  remnants  of  glass  in  the  groundmass. 

No.  24, —  Altered  Eruptive;  probably  Dacite  Tukf. 

Locality:   Washakie,     Hor.  A  (Barrel  Springs  Section  2). 

Megascopic:  A  light  gray,  very  fine-grained,  slightly  rough  rock. 

ilicroacopic:  Few  and  small  fragments  of  quartz,  NaCa  feldspar  and  an 
altered  ferromagnesian  mineral  in  a  pale  yellow  groundmass,  which  is 
anisotropic  in  spots  but  shows  the  glassy  texture,  and  remnants  of  an  un- 
altered glass.  This  is  a  transition  stage  between  the  totally  devitrified 
groundmass  and  the  fresh  glass.  There  is  considerable  chlorite  and  seri- 
cite  in  the  groundmass,  possibly  some  zeolites. 
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No.  23. —  Impure  Limestone  or  Calcareous  Shale. 

Locality:  Washakie.    Hor.  A  (Barrel  Springs  Section  2). 

Megascopic:  A  yellowish  gray  fine-grained  rock. 

Microscopic:  Very  fine  granular.  It  consists  almost  entirely  of  calcite 
grains,  with  a  few  fragments  of  augite,  quartz,  iron  oxide  and  a  few  other 
altered  minerals. 

No.  22. —  Altered  Eruptive;  probably  Dacite  Tuff. 

Locality:  Washakie.    Hor.  A.  (Barrel  Springs  Section  1). 

Megascopic:  A  yellowish  rock,  rough  to  the  touch,  showing  fine  quartz 
and  mica  grains  in  an  altered  yellowish  groundmass. 

Microscopic:  Irregular  broken  fragments  of  quartz,  NaCa  feldspar, 
hornblende,  biotite  (considerably  altered),  an  opaque  black  ferromagnesian 
mineral,  garnets,  and  an  altered  microlitic  rock,  all  broken  and  irregular 
in  a  yellow  anisotropic,  speckled  groundmass,  probably  devitrified  glass. 
Secondary  zeolites  and  possibly  some  unaltered  glass?  occur.  It  has  the 
appearance  under  the  microscope  of  an  altered  tuff,  although  the  hand 
specimen  shows  some  rounded  quartz  grains  which  suggest  that  the  minerak 
were  deposited  by  water. 

No.  21. —  Altered  Calcareous  Sandstone,  the  minerab  derived  from 
an  igneous  rock. 

Locality:  Washakie.    Hor.  A  (Barrel  Springs  Section  1). 

Megascopic:  Rather  coarse  greenish  yellow  rock  showing  rounded  quartz 
and  other  mineral  grains  in  a  small  amount  of  yellowish  calcareous  cement. 

Microscopic:  Irregular  broken  fragments  of  quartz,  NaCa  feldspar, 
augite  and  a  microlitic  rock  (probably  andesite)  in  a  groundmass  of  per- 
fectly crystalline  calcite.  The  minerals  are  entirely  fresh  and  were  derived 
from  an  igneous  rock.  The  appearance  of  the  mineral  suggests  a  diorite, 
although  the  rock  is  probably  a  sediment. 

No.  20. —  Altered  Eruptive;  probably  DAcrrE  Tuff. 

Locality:  Washakie.     Hor.  A  (Barrel  Springs  Section  1). 

Megascopic:  A  rough,  yellowish,  fine-grained  rock  showing  a  number  of 
dark  flakes,  apparently  biotite. 

Microscopic:  Broken  irregular  fragments  of  quartz,  NaCa  feldspar, 
hornblende  and  another  altered  ferromagnesian  mineral,  probably  biotite, 
in  a  brown,  slightly  anisotropic  altered  groundmass  which  shows  zeolites 
and  possibly  some  unaltered  glass. 

No.  40. —  Altered  Eruptive;  probably  Dacite  Tuff. 

Locality:  ?  Washakie.     (Below  lower  brown  sandstone  1). 

Megascopic:  A  light  gray  fine  grained  rock,  slightly  rough  to  the  touch. 

Microscopic:  A  few  very  small  grains  of  quartz,  NaCa  feldspar  and 
altered  biotite?  in  a  groundmass  which  is  partly  calcite  and  partly  glass. 
The  calcite  appears  to  be  entirely  secondary.     Secondary  zeolites. 
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BRID6ER.I 
No.  46. —  Dacite  Totf? 

•     •  «       -  -  • 

Locality:  Burnt  Fork.    Hor.?  D. 

Mega»capic:  Similar  in  appearance  to  No.  45  though  a  little  greener  in 
cdor. 

Microscopie:  Somewhat  coarser  than  No.  45.  Irregular  grains  of  quartz, 
CaNa  feldspar,  hornblende,  black  iron  oxide,  biotite?  and  fragments  of 
a  microlilic  rock  in  a  yeUowish  chloritic  groundmass. 

No.  46. —  Glass  Tuff. 

Locality:  Sage  Creek.    Hor.  C. 

MegoBOopic:  Soft,  friable,  white  rodk,  rough  to  the  touch,  and  containing 
numerous  very  fine  black  particles. 

Mieraacapie:  A  few  quartz  and  hornblende?  fragments  in  a  groundmass 
made  up  entirety  of  coarse  angular  particles  of  stringy  ^ass  full  of  bubbles. 
Theie  is  a  little  secondary  caldte. 

No.  44. —  Dacttb  Tuff? 

Locality:  Smith's  Fork.    Hor.  B. 

Megascopic:  A  greenish  gray  fine-grained  rock. 

Mieroeoopic:  Fragments  of  quartz,  NaCa  feldspar,  homblaAde  and  blade 
iron  oside  in  a  dirty  brown  groundmass  consisting  of  seridte,  chlorite  and 
caldte.    No  glass  seen. 

No.  43. —  Green  Altered  Tuff;  probably  Dacite  Tuff. 

Locality:  Church  Buttes.     Hor.  B. 

Megascopic:  A  rather  dark  green  sandy  rock,  showing  some  flakes  of  a 
dark  mineral.     The  rock  breaks  in  flat  sheets  showing  bedding. 

Microscopic:  Fragments  of  quartz,  NaCa  plagioclase,  a  little  alkali 
feldspar,  red  and  black  iron  oxide,  an  altered  ferromagnesian  mineral  and 
fragments  of  another  rock  in  a  groundmass  consisting  of  calcite  and  chlorite. 
The  material  may  have  been  deposited  in  water. 

No.  42. —  Dacite  Tuff? 

Locality:  Church  Buttes.     Hor.  B. 

Megascopic:  A  fine-grained  grayish  rock  containing  a  few  fossils  and 
numerous  black  specks  of  hornblende  and  possibly  mica. 

Microscopic:  Irregular  broken  fragments  of  quartz,  NaCa  feldspar, 
hornblende,  fragments  of  other  rocks  and  black  iron  oxide  in  a  groundmass 
which  contains  considerable  calcite,  sericite  and  other  secondary  products. 
It  may  be  a  devitrified  glass  but  no  remnants  remain. 

No.  41. —  Dacite  Tuff? 

1 AU  from  Bridger  basin,  southern  Wyoming. 
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Locality:  North  of  Church  Buttes.     Hor.  A. 

Megascopic:  Rather  coarse,  rough,  granular  rock  of  a  dirty  green  color. 

Microscopic:  Fragments  of  quartz,  NaCa  feldspar,  hornblende  and  a 
microlitic  rock  in  a  groundmass  consisting  of  calcite,  chlorite  and  sericite. 
No  glass  seen. 

HUERFANO. 

No.  19. —  Glass  Tuff. 

Locality:   Huerfano  basin,  Colorado. 

Megascopic:  White  volcanic  dust. 

Microscopic:  Irregular  angular  fragments  of  clear,  fresh  and  unaltered 
glass.  There  are  a  very  few  small  indeterminable  fragments,  perhaps 
quartz. 

WIND  RIVER. 

No.  17. —  Sandy  Shale? 

Locality:  Wind  River  basin,  Wyo. 

MegOfScopic:  A  pale  green,  rough,  very  fine,  friable,  granular  rock. 

Microscopic:  Irregular  fragments  of  quartz,  altered  biotite  and  feldspar? 
in  a  greenish,  much  altered  groundmass  consisting  partly  of  sericite  and 
chlorite.  The  rock  may  be  a  sediment  or  an  altered  eruptive.  Indetermin*- 
able. 

No.  16. —  Probably  Shale. 

Locality:  Wind  River  basin,  Wyo. 

Megascopic:  A  pale  green  aphanitic  rock  containing  a  few  reddish  frag- 
ments. 

Microscopic:  Very  small  indeterminable  mineral  fragments,  probably 
quartz,  in  a  yellowish  groundmass  which  is  largely  sericite,  and  a  mineral 
with  low  birefringence,  either  feldspar  or  quartz. 

No.  15.— 

Locality :  Wind  River  basin,  Wyo. 

Megascopic:  Mottled  green  and  reddish  brown.  The  green  patches 
appear  to  be  fragments  of  shale. 

Microscopic:  The  thin  section  shows  chiefly  the  dark  red  rock.  It 
consists  of  fragments  of  quartz  and  CaNa  feldspar  in  an  opaque  groundmass, 
which  in  places  where  ground  very  thin  shows  a  red  rim.  It  is  probably 
hematite.  There  is  only  one  small  fragment  of  what  appears  to  be  the  green 
part  of  the  rock.  This  is  much  more  transparent  than  the  remainder  of  the 
slide,  and  consists  of  many  grains  of  red  iron  oxide  in  a  pale  greenish  aniso- 
tropic groundmass  of  sericite  and  an  indeterminable  mineral,  probably 
partly  chlorite.     It  has  the  appearance  of  a  shale. 


MKTOKOpic:  Irregular  fragments  of  quartz  and  an  altered  alkali  feld- 
spar in  a  yellowish  groimdmass,  very  much  altered. 

TORREJON. 

No.  18.—  Shale? 

Locality:  San  Juan  baain,  New  Mexico. 

Megatcopic:  A  dirty  reddish  brown  fine^nuned  rock,  rather  rou^  to 
the  touch. 

MicToacopu!:  Some  quartz,  plagioclase  and  altered  ferromagnesiaD 
mineral  in  a  dominant  dark  brown  groundmass.  This  groundmass  is  very 
much  altered  and  now  consists  of  sericite,  chlorite  and  other  secondary 
products.    Its  original  character  b  indeterminable. 


6a81.gC:14.71,l 

Article  XVII— THE  DORSAL  VERTEBILE  OF  CAMARASAURUS 

COPE. 

Bt  Charles  C.  Mook. 

The  reexamination  of  the  type  material  of  the  genus  Camarasaurus  Cope 
in  the  American  Museum  of  Natural  History  collection  has  been  entrusted 
to  the  writer  by  Professor  Henry  Fairfield  Osbom  in  preparation  for  his 
monograph  on  the  SauropKxla  to  be  published  by  the  United  States  Geologi- 
cal Survey.  It  is  many  years  since  the  Camarasaurus  types  have  been  care- 
fully examined  and  in  the  meantime  our  knowledge  of  the  Sauropoda  has 
made  great  advances  through  the  discovery  of  several  complete  skeletons. 

From  our  present  knowledge  of  Camarasaurus  the  vertebral  formula  is 
as  follows:  cervicals  13,  dorsals  10,  sacrals  5,  while  the  number  of  caudals 
is  unknown. 

The  type  species  of  Camarasaurus  is  C  supremus,  and  the  type  specimen 
was  designated  by  Cope  ^  as  a  cervical,  three  dorsal,  and  four  caudal  verte- 
brae. These  vertebrae  were  selected  from  a  large  series  containing  the  re- 
mains of  three  or  more  individuals.  These  vertebrae  are  now  in  the  Ameri- 
can Museum  of  Natural  History  and  constitute  numbers  5760,  5760*, 
5761,  5761',  5761",  and  5761^ 

In  1904  and  1905  an  attempt  was  made  to  form  a  composite  vertebral 
column  by  placing  the  vertebrae  in  series  according  to  their  characters  and 
rejecting  the  duplicates.  It  was  concluded  at  that  time  that  the  number  of 
dorsals  was  fourteen,  thirteen  of  these  bones  being  actually  represented  in 
the  series.  Many  of  the  vertebrae  are  incomplete  and  others  are  distorted, 
so  it  becomes  a  difficult  matter  to  ascertain,  in  many  cases,  whether  two 
bones  are  duplicates  or  not.  At  present  it  ap|)ears  that  the  number  of 
dorsals  has  been  placed  far  too  high  in  this  composite.  Dorsals  10  and  12 
of  the  series  are  undoubtedly  duplicates,  13  and  14,  and  also  9  and  11,  are 
not  more  different  from  each  other  than  is  the  case  with  the  opposite  sides 
of  a  single  vertebra,  and  are  probably  also  duplicates;  13  and  14  are  both 
distorted  and  14  is  very  incomplete,  and  both  exhibit  different  characters 
on  opposite  sides.  The  fourth  is  very  fragmentary  and  shows  no  characters 
intermediate  between  3  and  5 ;  3  and  5,  on  the  other  hand,  are  close  enough 
to  be  continuous  in  a  series. 

The  skeleton  of  Camarasaurus  as  a  whole  is  remarkably  similar  to  that 
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of  Morosaurua,  the  only  difference  being  that  of  size.  Morosaurus  has  ten 
dorsak,  shown  by  a  specimen  of  Morosaurus  in  the  Yale  Museum,  in  which 
the  dorsals  were  found  in  place.  The  number  of  dorsals  in  Camarasaurus, 
then,  is  probably  ten. 

The  characters  of  the  dorsals  are  as  follows: 

General  appearance  of  dorsals  much  more  massive  than  in  most  sauro- 
pods.  Centra  all  opisthocoelous,  slightly  so  in  the  posterior  members  and 
increasing  gradually  anteriorwards,  differing  in  this  respect  from  Bronto- 
saurus  and  Diplodocus,  in  which  the  posterior  dorsals  are  platycoelian,  and 
the  anterior  ones  strongly  opisthocoelian,  the  latter  character  beginning 
abruptly  in  one  of  the  central  dorsals.  The  pleurocoels  are  deep,  but  occupy 
less  of  the  surface  of  the  centrum  than  in  Diplodocus.  They  are  somewhat 
more  rounded  than  in  Brontosaurus.  The  centra  are  relatively  short  and 
broad,  the  breadth  of  the  posterior  ones  being  twice  the  length.  In  the 
anterior  ones  the  length  exceeds  the  breadth  only  slightly. 

The  neural  arches  are  of  medium  height,  and  comparatively  simple  in 
form.  There  is  a  deep  infradiapophysial  lamina,  dividing  the  infradia- 
pophysial  cavity  into  anterior  and  posterior  halves.  The  infrapre-  and 
postzygapophysial  laminae  are  strongly  developed.  The  oblique  and 
intersecting  laminiF  of  Diplodocus  are  absent  or  feebly  developed  in  the 
posterior  dorsals,  though  of  moderate  strength  in  the  anterior  ones.  Hypo- 
sphene-hypantriiin  articulation  strong.  Pre-  and  postzygapophyses  very 
strong  and  connected  by  a  broad  horizontal  lamina. 

Posterior  spines  low  and  broad.  Anterior  spines  low  and  divided. 
Transition  from  single  posterior  spines  to  divided  anterior  spines  gradual. 
Dorsals  10,  9,  and  8  have  a  slight  suggestion  of  a  notch  at  the  top,  in  7  there 
is  a  notch  about  one  inch  deep,  in  6  a  notch  about  3  inches  deep,  in  5  a 
notch  about  three  and  one-half  inches  deep,  and  in  the  anterior  four  vertebrie 
the  division  is  couiplete.  The  deep  supradiapophysial  cavity  on  the  side 
of  the  spine  is  divided  by  the  supradiapophysial  lamina  into  a  large  anterior 
and  a  small  posterior  portion.  Pre-  and  postzygapophysial  lamina?  strong. 
On  the  posterior  surface  of  the  spine  there  is  another  vertical  lamina  in- 
terior to  the  postzygapophysial.  This  may  be  called  the  suprahyposphenal. 
Median  prespinal  lamina  very  weak,  and  the  median  tubercle  between  the 
two  divisions  of  the  anterior  spines  of  Diplodocus  is  absent.  Anterior  and 
posterior  surfaces  of  spines  strongly  rugose. 

Diapophyses  very  strong,  supporting  the  tubercular  processes  of  the 
ribs,  widest  in  the  anterior  vertebrie.  Horizontal  and  infra-  and  supra- 
diapophysial laniinje  form  supports  for  the  diapophyses.  Tubercular  facets 
for  the  ribs  on  ends  of  the  diapophyses,  high  throughout.  Capitular  facets 
high  in  posterior  dorsals,  descending  gradually  anteriorwards  until  in  dorsal 
1  it  is  on  the  centrum. 
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The  dorsals  of  Camarasaurus  resemble  those  of  Brontosaurua  in  being 
very  robust,  those  of  Morosaurua  in  every  important  particular  except  size, 
those  of  Brachiosaurus  in  having  low  broad  posterior  spines.  The  resem- 
blance to  Diplodocus  b  slight.  They  differ  from  those  of  Brontosaurua  in 
having  low  broad  posterior  spines,  those  of  Morosaurus  in  being  much 
larger,  those  of  Brachiosaurus  in  being  shorter  in  anterior-posterior  direc- 
tion and  in  having  only  three  or  four  spines  single,  and  from  those  of  Dipto-- 
docus  in  having  low  broad  spines  and  more  massive  simple  structure. 
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Article   XVIII.— THE  FOSSIL  AND  RECENT  BOMBYLIIDiE , 

COMPARED. 

By  T.  D.  a.  Cockerell. 

From  the  Miocene  shales  at  Florissant,  Colorado,  we  have  obtained 
many  fossil  Bombyliidse,  all  apparently  representing  extinct  genera.  The 
work  has  now  reached  a  stage  which  permits  a  general  review,  with  a  dis- 
cussion of  the  related  living  genera.  The  questions  involved  are  not  merely 
those  of  the  taxonomy  of  the  Bombyliidse,  but  include  matters  of  broader 
scope,  concerning  the  nature  of  the  evolution  of  new  genera  among  insects. 
In  my  former  works  I  was  somewhat  hindered  by  the  lack  of  either  figures 
or  personal  knowledge  of  several  of  the  most  interesting  genera  of  living 
Bombyliidae,  and  while  descriptions  were  sufficient  to  show  that  they  were 
not  identical  with  the  fossils,  more  precise  information  was  greatly  desired. 
When  recently  visiting  the  U.  S.  National  Museum,  I  took  advantage  of  the 
opportunity  to  examine  and  sketch  parts  of  the  venation  of  a  number  of  the 
rarer  genera.  The  diagrammatic  sketches  I  made  are  published  herewith, 
along  with  similar  sketches  of  the  fossil  forms. 

At  the  very  outset,  it  is  evident  that  the  relationships  between  the  groups 
of  Bombyliidae  are  complex,  and  no  linear  arrangement  will  express  them. 
I  will  therefore  follow,  with  modifications,  the  arrangement  of  Williston's 
key,  which  at  least  has  the  advantage  of  giving  us  a  classification  which  b 
easy  to  use.  The  work  is  based  almost  entirely  on  the  venation,  as  only  the 
wings  are  adequately  preserved  in  all  the  fossils.  In  place  of  the  more 
usual  type  of  key,  I  give  one  in  which  the  contrasted  categories  bear  the 
same  number,  with  the  difference  of  a  letter  added,  as  la,  16,  Ic. 

la.     Praefurca  long ANTHRACiNiC. 

Cyrtosia,  which  is  a  Bombyliine,  has  a  remarkably  long  prsefurca,  and  might  be 
sought  here;  it  is  then  easily  known  by  the  open  discal  cell. 

Mythicomyia,  on  the  character  of  the  pra?furca,  will  be  sought  here,  but  it  is 
easily  distinguished  by  the  single  submarginal  cell.  It  appears  to  be  related 
to  Glahcllula. 

I  give  a  figure  of  Aldrichia  ehrmanni  Coquillett,  taken  from  the  type.  Willis- 
ton's  figure  seems  not  quite  accurate  as  to  the  end  of  the  second  vein. 

I  have  never  found  any  trace  of  an  Anthracine  in  the  Florissant  shales;  it 
seems  probable  that  the  subfamily  was  absent  from  Colorado  in  Miocene 
times,  or  at  least  during  the  earlier  part  of  that  long  period.  Anthracines 
have  been  reported  from  the  Oligocene  and  Miocene  of  Europe,  but  little  is 
known  about  them.  Probably  the  group  originated  in  the  Old  World,  and 
on  reaching  America  competed  successfully  with  the  endemic  groups  with 
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tite  nwH  tbut  many  genen  beo«nte  extinot,  and  othera  tin  taproapnted  by 
nre  nod  isdatad  ipoofaM. 

Lb.    n«Ainu  ahort.    All  ti»  other  groupa. 

2a.    Thne  past«iar  odb. 

So.  Diacfd  odl  open  (confluent  with  aeoond  poat«rior).  Apolyu  Lw.  I^xun,  E. 
EuK^ie,  Aaiatio  Rnana.) 

Sb.     Diaoftl  oeD  eloaed. 

4a.    Two  nibmugiaal  odla. 

fla.  Firat  poaterior  eeQ  eloaed;  ual  doeed.  Pa^yaytlnjmM  CUI.  (FbriMMtt  Mio- 
cene, two  qieotee). 

tt.    Firat  poateriw  odl  open. 

4a.    Anterioreroaa-TemwiBllbeforeniiddleofdiMalcell.' 


OwonltM  (n.  gen.)  itlffmftlli  n.  sp.      (Fig.  9,  disc«i  cdL) 

.;  wing  5i;  thwox  not  haiir;  abdomen  about  aa  in  Otmt, 

with  extnmdiy  fine  dtort  pubcoomoe.    As  prcacrred,  the 

t  waa  perti^ia  yellow  or  pale  reddirii  in  life.    Time  ia  a 

fnwaida,  longer  than  head.    Wings  elear.witli  a  dark  ragim 

of  the  ouxitiaiy  and  firat  vdna,  aa  in  the  living  Oeron. 

OanM.butwiUithefollowingpeoiiliaritiea:  aeooBdaubma^ 

roaa-vein  tor  b«f  we  middle  of  diaoal  eell;  outw  ^dp  of  diaeal 

I  ourve  (thia  ia  moie  or  kn  evident  in  amae  q)eoiea  of  0«ron] ; 

neond  baaal  odl  on  diacal  twice  aa  long  aa  m  third  poatoiw.    Ilie  and  of  the  anal 

«ril  cannot  be  aeoo,  but  it  ia  ao  wide  in  the  middle  that  it  ia  ahnoat  evtainly  ^wn; 

in  Otnn  it  ia  doaed. 

The  following  meaaurements  are  in  microna:  Second  Bubmsrginal  cell  on  first 
posterior  2048;  first  Hubmarginal  on  first  poaterior,  1120;  firat  aubmarginal  on  firat 
basal,  about  800;  origin  of  pr^furca  basad  of  level  of  baae  of  diacal  cell,  about  560; 
length  of  anterior  cross-vein,  144;  first  basal- cell  on  discal,  560;  first  posterior  on 
discal,  1170;  second  basal  on  diacal,  320;  aecond  basal  on  third  posterior,  160;  width 
of  anal  at  level  of  end  of  aecond  baaal,  480;  end  of  firat  vein  to  end  of  second,  800.  ■ 

Miocene  shales  of  Florissant,  station  14  (University  of  Colorado  Expedi- 
tion). 

In  Williston's  table  this  runs  straight  to  Gerim,  and  I  believe  it  is  really 
an  ancestral  form  of  that  genus,  or  related  thereto. 

66.     Anterior  cross-vein  at  or  a  little  beyond  middle  of  discal  cell;   anal  eloaed. 

Geron  Meig..  a  genus  which  I  have  taken  living  at  Florissant.    It  also  occurs 

in  the  Old  World,  but  there  is  only  one  Paloearctic  species,  whereas  the  Nearc- 

[ic  ones  are  numerous.    The  Nearctic  species  known  to  me  have  a  more 

Syslropiu-Iike  venation  than  the  Old  World  G.  gibboeui. 

6e.  Anterior  cross-vein  considerably  beyond  the  middle  of  discal  cell.  Here  fall 
the  peculiar  living  Systropinte,  Syetropus  Wied  and  Dolickomyia'VlieA.  They 
represent  apparently  a  waning  type,  which  has  managed  to  remain  wide- 
spread and  relatively  abundant  in  the  genua  SyitTopua,  which  so  closely  re- 
sembles  certain  Hymenoptera.    The  genus  MdandereUa  Ckll.  (M.  gtoMtalU 
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CM.)tfn>m  the  Ftoinaiit  ahaks,  falls  here,  and  is  I  think  a  relatireiy  primi- 
tive aUy  of  the  Syatropinea,  without  the  exaggerated  eharaeten  aeen  in  tiie 
living  genera.    It  has  a  complete  anal  only  just  doeed  on  wiogHDBaigin. 
In  the  wide  open  first  posterior  oell,  and  the  second  basal  muoh  broader  on 
the  third  posterior  than  <m  the  disiMd,  it  reaen^bks  Daikhomiyia  rather  than 
SystrapUB;  but  the  base  of  the  third  posterior  is  straii^t. 
A  new  specimen  of  Mdanderdla  ffosBoUa,  found  by  Mr.  S.  A.  Rdiwer  at  station 
14,  Florissant,  gives  the  following  measuremeots  in  microns:  First  submargi- 
nal  cdl  on  first  basal,  9dO;  first  submarginal  on  first  posterior,  1009;  second 
submarginal  on  first  posterior,  1089;  first  basal  on  disoal,  816;  first  posterior 
<m  discal,  528;  discal  on  third  posterior,  800;  second  basal  on  third  posterior 
224.    The  anterior  cross*vein  is  a  little  oblique.    The  strong  double  curve  in 
tiie  outer  side  of  discal  ceH  is  exactly  as  in  Systrcpus. 
46.    Three  submarginal  ceils.    Tawphora  Meig.;  type  of  subfamily  Toxophorin». 

(Europe,  Asia,  Africa,  America.) 
26.    Four  posteri(»' cdls. 

7a.    Discal  cell  ccmfiuait  with  third  posterior;  only  one  submarginal. 
8a.    Anterior  cross-vein  at  extrane  base  of  discal  cell,  Empididmcu$  Bedc.  (Algeria). 
8b.    Anterior  cross-vein  far  bejrond  base  of  discal  cell.     Cyriasia  Penis.  (PabBaz^c). 
Ccfwmyta  Loeiw,  from  Baltic  Amber,  has  an  open  ^yscal  cell  aeootding  to 
Meuni^s  figure,  kindly  celled  for  me  by  Mr.  S.  A.  Ediwer.    TIm  ccmditlon 
looks  abnormal,  however,  the  third  posteriiMr  having  a  broad,  obUqpely 
Uimcate  base.    There  are  two  submarginals,  and  the  fly  is  certain^  not 
allied  to  either  oi  the  modem  genera  just  cited. 
75.    Discal  cdl  dosed. 
Oa.    Only  oat  submarginal  cell. 

10a.  Second  basal  confluent  with  discal.  CflabeUvla  Bessi.  (N.  Europe  and 
Siberia.)  Type  of  new  subfamily  Glabellulinse.^  Mylhicomyia,  a  similar 
humpbacked  genus,  appears  to  be  related,  but  is  not  so  specialized  or  modi- 
fied. 

106.     Discal  cell  normal Plaiypygus  Lw.  (Palsearctic). 

9b.     Two  submarginal  cells, 
llo.     First  posterior  ceU  closed.     {Parabombylius  and  Amictus  have  this  cell  nearly 

closed.) 
12a.     Anterior  cross-vein  far  beyond  middle  of  discal  cell.    Anisotamia  Macq.  A 
Lomatine  genus,  perhaps  only  a  subgenus  of  Oncodocera.    A.  ruficomis 
occurs  in  Egypt;  other  species  are  found  in  Mexico  and  Guatemala. 
12&.     Anterior  cross-vein  before  middle  of  discal  cell.     Bombyliine  genera  such  as 
Bomhyliua  L.  and  SysUechus  Lw.;  I  have  found  no  trace  of  this  now  domi- 
nant type  in  the  Florissant  shales. 
116.     First  posterior  cell  open. 
13a.    Anal  cell  closed.     (In  Lithocosmiui  so  nearly  closed  that  the  genus  may  be 

sought  here.) 
14a.    Second  vein  at  end  strongly  recurved,  its  inner  angle  with  costa  obtuse;  an- 
terior cross  vein  very  oblique.    Oncodocera  Macq.  (Lomatiine  flies  of  the 
Neotropical  region  and  southern  part  of  the  Nearctic;  some  very  large.) 

1  Becker  (Genera  Bombyllidarum.  1013)  places   Qlabellula,  Platypygut,  Cyrtotia  and 
Bmpidideieu*  In  a  subfunlly  OyrtosUiiSB. 
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14&.  Second  vein  not  thus  recurved,  but  more  turned  upward  at  end  in  Lithocosmus 
than  in  the  living  genera. 

15a.  Upper  branch  of  third  vein  strongly  curved  and  bent  upward;  anterior  cross- 
vein  a  little  before  middle  of  discal  cell. 

Lithocosmus  CklJ.  (Miocene  of  Florissant). 

156.  Upper  branch  of  third  vein  not  thus  curved;  anterior  cross-vein  a  little  be- 
yond middle  of  discal  cell.  Phthiria  Meig.  and  Acreotrichus  Macq.,  genera 
living  in  North  America.  I  figure  Acreotrichus  airatus  CJoq.,  Sierra  Madre; 
from  the  type. 
Lithocosmus  appears  to  be  more  specialized  than  Phthiria,  and  cannot  well  be 
ancestral  to  it. 

13&.  Anal  cell  open.  Very  numerous  genera,  belonging  to  Bombyliinse,  Lomatiin» 
and  Toxophorinse,  run  to  this  place  in  the  key;  I  do  not  attempt  to  deal  with 
them  all.  Resemblances  in  venation  seem  here  to  be  due  at  least  in  part  to 
convergence. 

16a.  Upper  basal  comer  of  second  submarginal  cell  sharply  rectangular,  with  an 
accessory  nervure  pointing  basad. 

17a.     Second  vein  recurved  at  end,  its  inner  angle  with  costa  extremely  obtuse. 

Alepidophora  Ckll.;   A.  peaJ^ei  Ckll.  (Florissant  Miocene). 

17b.  Second  vein  reaching  costa  at  about  a  right  angle.  Epacmus  O.  S. ;  E.  nehritus 
Coq.  (California)  is  figured  from  type.  Curiously  the  fossil  genus  appears 
to  have  a  more  specialized  second  vein  than  the  recent  one. 

166.     Upper  basal  corner  of  second  submarginal  cell  not  rectangular. 

18a.     Inner  angle  formed  by  second  vein  with  costa  acute. 

19a.     Anal  cell  nearly  closed;  second  posterior  with  a  broad  base. 

20a.  Anterior  cross- vein  conspicuously  oblique,  near  end  of  discal  cell.  Corsomyza 
Lw.     (Baltic  Amber) ,  if  the  discal  cell  in  this  genus  is  really  closed. 

206.     Anterior  cross- vein  a  little  before  middle  of  discal  cell. 

Lithocosmus  Ckll.  (Miocene  of  Florissant). 

196.  Anal  cell  evidently  open;  in  Desmatomyia  strongly  narrowed  apically,  but  the 
second  posterior  cell  is  narrowed  almost  to  a  point  at  base. 

21a.  First  posterior  cell  greatly  narrowed  or  almost  closed  at  end;  anterior  cros€- 
vein  far  beyond  middle  of  discal  cell,  as  in  Corsomyza.  Amicttts  Wied  (a 
Toxophorine  genus,  well  developed  in  Northern  Africa,  Southern  Europe  and 
Turkestan). 

216.  First  posterior  cell  widely  or  evidently  open,  though  it  may  be  much  narrower 
at  apex  than  at  base, .  as  in  Metacosmus.  Anterior  cross-vein  sometimes 
beyond  middle,  but  not  near  to  end  of  discal  cell. 

22a.  Second  posterior  cell  broader  than  long.  Psiatholasius  Beck,  (a  Bombyliine 
genus  from  Tunis). 

226.     Second  posterior  cell  longer  than  broad. 

23a.    Second  posterior  cell  narrowed  almost  to  a  point  basally. 

Desmatomyia  Willist.  (D.  anomala  Willist.,  Colorado). 

236.     Second  posterior  cell  broad  at  base. 

24a.  Second  vein  straight,  as  in  Toxophora.  Eclimits  Lw.  (a  Toxophorine  genus, 
well  developed  in  the  Nearctic  region,  and  sparingly  in  the  countries  around 
the  Mediterranean). 

246.     Second  vein  strongly  curved  or  sinuous. 

25a.    Second  vein  with  a  single  curve ;  vein  separating  discal  from  third  posterior  cell 


306.  Anterior  croas-vein  not  very  oblique.  Mtgacotmui  Ckll.  (two  speciee  in  Mio- 
cene of  Floriseant). 
Thia  foaail  genua  U  very  much  like  the  living  Faracosmiit  O,  8.,  from  Cklifomift 
andSonora.  In  the  fossil  genus  the  second  vein  is  more  recurved  at  end,  and 
therefore  more  specialized,  than  in  the  recent  one.  The  epecies  of  both 
genera  differ  among  themselves  in  the  details  of  the  venation,  and  it  is  pos- 
sible that  future  study  will  indicate  that  they  are  only  subgeneric^y  distinct. 
The  species  of  Megaeotmiu  are  quite  large  flies,  as  the  name  indicates,  while 
those  of  ParacosmiiS  are  small, 
flc.     Three  submai^nal  cells. 

Zla.  First  posterior  cell  closed.  Pantarhea  O.  S.  (California,  Arizona  and  Sonora) 
and  TH-piaiim  Lw.  (California,  Tunis,  S.  Africa). 

31b.     First  posterior  cell  open. 

32a.  Base  of  upper  apical  submarginal  cell  apicadof  base  of  lower  apical  s.  m.  cell; 
inner  angle  formed  by  second  vein  with  costa  an  obtuse  angle. 

Am-pkieo»mvii  Coq.  (California  and  Mexico). 

32b.     Base  of  upper  apical  submai^nal  cell  level  with  base  of  lower  apical  s.  m.  cell. 

33n.  Anterior  cross-vein  before  middle  of  discal  cell.  Ploixi  Latr,,  (a  Borobyliine 
genus  well  developed  in  the  PslKarctic  Region  and  in  California) . 

33b.  Anterior  cross-vein  beyond  middleof  discal  cell,  Lordolut  Lw,  (Western  U.S. 
and  Mexico,  I  have  taken  it  in  New  Mexico;  L.  junceus  Coq,  (det.  Coq.) 
at  fiowere  of  PeetU  papposa,  Mesilla  Park,  Sept.  17;  L.  divereut  Coq.  by 
Tularosa  Creek), 
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S2c.  Base  of  upper  apical  submarginal  cell  far  basad  of  lower  apical  s.  m.  cell,  base 
of  the  latter  sharply  truDcate. 

34a.  Inner  angle  of  second  vein  with  costa  a  right  angle  or  greater;  anterior  cross- 
vein  far  beyond  middle  of  discal  cell.  Cyllenia  Latr.  (a  Toxophorine  genus 
of  the  Palaearctic  Region). 

34b.     Inner  angle  of  second  vein  with  costa  an  acute  angle. 

Tomomyza  Wied.  (a  Palaearctic  Toxophorine  genus)  and  Exepacmus  Coq. 

(California). 


Conclusions. 

The  following  conclusions  are  not  stated  at  all  dogmatically,  but  repre- 
sent the  impressions  gained  from  this  study. 

(1.)  The  Bombyliidffi  are  a  rather  ancient  group,  showing  very  little 
forward  evolution  since  the  Miocene,  but  rather  miscellaneous  shuffling  of 
characters;  while  many  genera  have  become  extinct,  and  others,  as  shown 
by  the  discontinuous  distribution,  appear  to  be  or  to  have  been  on  the  wane. 

(2.)  There  is  much  duplication  of  venational  characters  in  different 
groups,  but  rarely  upon  exactly  the  same  lines.  This  phenomenon  is  better 
called  duplication  than  convergence. 

(3.)  In  certain  venational  characters,  the  Miocene  fossils  are  not 
rarely  more  specialized  than  their  nearest  living  allies. 

(4.)  The  Anthracinse,  and  probably  also  the  group  of  genera  clustering 
around  BombyliuSf  seem  to  have  arisen  in  the  Old  World;  they  probably 
reached  America  tow^ard  the  end  of  the  Miocene,  and  thereupon  became 
dominant,  the  Anthracinse  producing  many  species,  while  the  earlier 
Bombyliid  fauna  of  North  America  became  very  much  reduced,  and  is  now 
represented  by  mere  fragments.  This  parallels  the  history  of  the  fishes  of 
the  family  Cyprinidte,  in  relation  to  the  Catostomidse  &c  ,  though  the 
parallel  is  not  exact. 

This  study  may  also  throw  some  light  on  the  mechanics  of  wing-venation, 
l>ut  this  is  a  large  and  difficult  subject,  and  its  consideration  is  deferred. 


List  of  Figures  (f  =  fossil). 

1.  Acreotjichiiaatratua.     From  ty|)es.     Sierra  Madre. 

2.  Aldrkhia  ehrjrunnii.     From  type. 
t3.     Alejridophora  j)€alei. 

4.  Amphicostnuselegans.     From  type. 

5.  Aphcphantus  squamosus.     From  typo.     Almost  the  same  as  Epacmus,  in 
regard  to  the  parts  shown. 

t6.     Corsomyza  croHsiroatris. 
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7.  BxepaaniuB  johnmnd.    From  type. 

8.  BpaemmntiMlui.    From  type. 
t9.    OenmUeB  tliffmalU.    DiscalceU. 

tlO.    LUkoa>9mu$  eogiiiSeifi. 
til.    MegaeonmtB  mirandua, 
tl2.    Mdanderdla  gloBadU. 
13.    Metaea»mu8  exiH9.    From  type. 
tl4.    Paehffti^tropuB  rohweri, 

15.  Paracotmia  inBokns.  From  type.  A  very  small  qpeoieB.  Venatkm  Id 
general  agreee  with  that  of  Af 0iaco0miM  exUU,  but  differeDoes  iniH;>ieal  field  aeahoiwD 
infigureB. 

16.  PameotmuB  morriionii,    San  Diego,  Califomia  (CkxiuHlett). 
tl7.    Pa^ysjfttrapm  condmmuUiua. 

18.  TriodiU$mu9.    Diecal  cell  and  iq[)ex  of  wing. 

19.  Toxophara  virgaia.  End  of  diecal  oell.  This  is  not  like  ^^Uiston's  figure; 
but  r.  peSiieiela  agrees  with  WiIlifltQn'e  ^ure.  A  T.  psOueicIa  f rom  Arisona  has  the 
barest  rudiment  of  the  stump  of  vein  which  if  complete  would  separate  second  and 
third  posterior  odls. 

120.    VerraUit09  dodiints. 
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Article  XIX.— FURTHER  NOTES  ON  OZARKIAN  SEAWEEDS  AND 

OOLITES.! 

By  G.  R.  Wieland. 

Plates  XIV-XIX. 

In  July,  1825,  there  appeared  in  the  'American  Journal  of  Science'  an 
excellent  article  by  J.  H.  Steele  on  the  Oolites  and  certain  remarkable  con- 
cretions observed  to  accompany  them  in  the  limestones  about  Greenfield, 
Saratoga  County,  New  York.  In  fact  this  short  paper  was  a  really  notable 
contribution.  For  its.  clear  record  of  the  occurrence  of  the  oolites  and 
cherts  in  the  mid-Ozarkian  formation  now  called  the  Saratogan  is  not  only 
the  first  definite  notice  of  American  oolites  but  one  of  the  earliest  of  all 
references  to  the  oolitic  horizons  of  the  Paleozoic;  while  the  large  '*  concre- 
tions "  of  which  there  is  given  a  very  good  figure  showing  both  outer  form  and 
mode  of  occurrence,  are  but  little  different  from  the  long  problematic  fossils 
described  without  reference  to  Steele's  earlier  notice  nearly  sixty  years  later 
by  James  Hall  as  Cryptazoon  proliferum  (2).  Still  more  recently  similar 
isolated  bulky  turbinate  types  from  the  St.  Peter  sandstone  of  Minnesota 
have  been  named  Cryptozoon  minnesoien^e  by  Winchell  (3),  and  a  somewhat 
more  lenticular  form  of  the  Shakopie  limestone  is  called  Cryptozoon  giganieum 
by  Chaney  (18).  Yet  other  species  are  those  of  Dawson  (16)  and  Seely 
(23),  amongst  them  being  Cryptozoon  steeli. 

Although  the  lapse  of  eighty-eight  years  has  added  much  to  our  knowl- 
edge of  the  two  subjects  of  Steele's  paper,  Cryptozoon  still  remains  a  little 
known  form,  while  the  origin  of  the  oolites  is  a  subject  of  keen  controversy,  a 
problem  as  difficult  as  it  is  interesting.  We  have,  therefore,  not  passed  by 
the  time  when  these  seemingly  remote  subjects  need  necessarily  be  disso- 
ciated. Cryptozoon  and  the  cherts,  calcareous  and  siliceous  oolites  are 
notable  features  of  the  Ozarkian,  ever  recurring  together  in  the  field  as  ob- 
jects of  widening  geologic  interest.  And  it  may  yet  prove  that  aside  from 
mere  historic  perspective  Cambrian  and  later  shore  conditions  justify  a 
sequel  to  the  contribution  of  Steele.  Accordingly,  in  the  present  paper  we 
briefly  consider  the  evidence  now  going  to  show  that  Cryptozoon  belongs  to  a 
group  of  Algre  which  formed  vast  reefs  in  the  Ozarkian  oceans,  and  also 


1  See  list  of  authors  cltod  In  clironologlc  order  at  the  end  of  this  article  and  referred  to  Id 
the  text  by  parenthetic  numbers,  or  by  dates. 
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the  main  branch  of  the  old  cavem-robbed  stream  course  known  as  the 
"Big  Hollow." 

The  seaweeds  of  the  new  type  before  us  are  not  as  yet  known  to  be 
abundant,—  doubtless  because  the  Centre  County  Conococheague  mainly 
traverses  the  borders  of  the  wooded  "Chestnut  Ridge"  country  and  a 
systematic  search  along  the  outcrop  has  never  been  made.  Such  will 
doubtless  reveal  points  where  these  striking  fossils  are  more  numerous. 
So  far  about  a  dozen  specimens  weighing  from  one  to  three  hundred  poimds 
are  all  that  have  been  collected.  But  these  are  mostly  from  one  point,  and 
from  tbeir  great  size  and  the  fair  inference  of  abundance  it  is  quite  certain 
that  they  are,  like  the  other  Cryptozoons,  a  reef-forming  type.  Other 
specimens  have  been  seen  one  mi!e  southwesterly. 

It  is  curious  to  find  that  despite  the  wide  occurrence  and  great  abundance 
of  the  problematic  fossils  of  the  Cryplosodn  group  such  Urge  silicified  forms 
as  these  before  us  have  not  o^ten  been  reported.     Yet  there  appears  to  be  but 

>  A  brief  rtttimt  at  the  facta  and  concliuloiia  here  presented  concerning  utdeat  tlgtl  Ufa 
ma  slven  mt  Che  December.  1012.  meetina  of  the  Poleontoloslcal  Society  of  America  M  New 
Haven  In  conlunetlon  with  an  exhibit  of  repreaentattve  apedmens  and  lectlcnia. 
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little  doubt;  that  these  specimens  represent  a  distinct  and  unnamed  species. 
Accordingly  without  raising  larger  questions  of  classification  and  generic 
relationship  which  I  leave  to  those  more  familiar  with  hydrozoan,  coral  and 
seaweed  structure  than  myself,  I  shall  take  the  liberty  of  naming  this  new 
form  after  Professor  R.  S.  Bassler  of  the  U.  S.  Geological  Survey,  giving  the 
brief  analysis  here  appended. 

CryptozoSn  Hall,  1883. 

This  genus  as  established  by  Hall  contained  the  single  species  C.  proli- 
ferum,  nearly  identical  as  already  remarked  with  the  concretionary  masses 
figured  by  Steele.  But  later  studies  render  it  certain  that  Cryptozoon  is  well 
represented  by  species,  and  belongs  to  a  family  of  mostly  calcareous  seaweeds 
widely  distributed  in  the  Paleozoic.^  Winchell  (3)  and  Chancy  (8)  have 
reported  huge  Cryptozoons  from  Minnesota.  Dawson  (16)  added  several 
species  of  lesser  size,  and  others  were  named  by  Seely  (23)  and  by  Walcott. 

Further,  the  studies  of  Rothpletz  (25)  show  Girvanella  of  Nicholson  (7) 
to  be  a  calcareous  seaweed,  and  it  is  now  obvious  that  this  genus  is  closely 
related  to  Cryptozoon.  While  but  very  recently  the  allied  Asiatic  genera 
Metasolenopora  and  Petrophyton  have  been  established  by  Yabe  (29).  Al- 
though only  critical  study  as  yet  difficult  to  make  can  finally  serve  to  separ- 
ate these  several  genera  from  the  Stromatoporoids  they  clearly  constitute 
an  important  and  homogeneous  assemblage  passing  from  minute  pseudo- 
litic  species  like  Girvanella  sinen^  Yabe  up  to  the  most  gigantic  of  seaweeds 
fully  characterizing  their  age.^ 

Cryptozo5n  bassleri  sp.  nov. 

Text  Figs.  1  and  2  and  Plates  XIV-XVIII. 

Material. —  A  series  of  immense  crescentiform  segments  weathering 
from  the  Upper  Conococheague  of  Centre  County,  Pennsylvania,  two  and  a 
quarter  miles  N.  N.  W.  of  the  Pennsylvania  State  College.  The  type  series 
aggregating  a  ton  or  over  in  weight  is  entirely  from  the  W.  F.  Wieland  farm. 


>  The  possibility  that  some  of  these  species  had  their  tissues  impregnated  with  silica 
more  as  in  the  case  of  the  brown  seaweeds  has  nevw  bemi  suggested,  but  should  not  be  ex- 
cluded, especially  in  the  case  of  the  forms  before  us. 

*  Only  after  tho  present  study  was  prepared  for  publication  did  the  presidential  address 
of  Garwood  come  to  the  writer's  knowledge.  (See  Nature,  Sept.  25.  1013).  In  developing 
his  investigations  Professor  Garwood  has  followed  lines  nearly  parallel  to  those  here  followed, 
and  reaches  essentially  the  same  conclusions  here  set  forth  as  to  the  important  rdle  played  by 
the  sea  weeds  in  geologic  time. 
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The  specimeiu  were  fint  coUected  by  the  writo's  {Kther,  W.  H.  WkUnd, 
about  1870,  Uter  by  the  writer  and  hie  biothcn,  and  were  miBtakcnly 
fignied  as  inwgaoic  in  the  American  Journal  cl  Sdence,  Vol.  IV,  18B7,  p.  263. 
The  larger  forma  mdicste  foasilB  that  if  found  comidete  would  wa^  a  ton, 
fir  much  man. 

Deicription. —  The  free  thalli  of  C.  basdai  grew  in  large  open  drdea  ot 
crescents,  or  the  recov^ed  portions  may  have  been  more  or  less  tangential 
to  radiate  outgrowths  from  a  central  mass,  the  separate  individualB  often 
crowding  each  other.    Snce  only  outer  segments  of  thalU  lacking  a  proximal 


Fig.  1.  CrvploioOn  baiilrri.  Drawing  which  ahowa  the  lomlnu'  martdnga  of  Uie 
vertical  trsnaverae  soctUm  but  falla  to  bring  out  the  socondsry  furrowlQg  and  thB  pitting 
Of  the  superior  aurrace.  x  )■  Lower  Oiarldan  near  Pennsylvania  State  College,  Centre 
County,  Pennsylvania. 

insertion  have  been  seen  the  form  ot  the  entire  fossil  is  unknown.  But  as 
transverse  sections  are  always  much  alike,  it  is  at  least  evident  that  the 
plant  was  of  distinctly  squamous  habit  with  more  or  less  linear  sessile 
attachment  of  the  primary  leaf  and  subsequent  increase  in  size  by  a  more  or 
less  irregular  false  dichotomy  of  the  new  laminie  due  to  nether  suppression 
of  growth.  The  Gner  features  of  our  fossil  are  not  conserved,  it  being  a 
siliceous  cast,  with  only  rare  instances  ot  indistinct  traces  of  cells  traversing 
the  leaves.'    But  it  cannot  be  doubted  that  the  cell  structure  was  of  essen- 


e  It  Is  Improbable  that  tbtse  CryptozoOns  were  gigantic  sUlca  secreting  types 
Whence  In  auggeetlng  that  they  were  primarily  sUldSed  the  replace- 
ment or  oiganic  lime  (arragonlte)  IsstlU  Involved.  The  question  Is  as  to  thet[me  ofmlQaral- 
IzatlOD.  whether  larlv  OS  I  believe  or  late,     ThBtthoflnestructurerallalBnot  In  itself  evldeace 
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tially  the  same  highly  palisaded  Lithothamnian  type  Rothpletz  (6,  25)  and 
Yabe  (29)  have  figured  and  described  in  various  well  conserved  species  of 
Girvanella,  etc.  Along  with  this  structure  probably  goes  the  partial  preser- 
vation of  a  finer  lineation  which  as  well  shown  by  Yabe  in  Petrophyton  may 
be  formed  by  the  very  regularly  palisaded  cells  with  thickened  ends.     In 


Fig.  2.  Cryptoso&n  proliferum  of  the  Beekmantown.  Collected  by  Ziegler  near 
Scotia,  Centre  Co..  Pennsylvania.  Transverse  section  through  oonceptades  (7)  containing 
supposed  spore  cases,  some  of  which  are  more  or  less  imbedded  by  growth  as  in  certain 
Lithothamnium  species.     Camera  lucida  drawing.      X  10. 

consequence  the  limits  of  the  individual  and  evidently  freely  perforate 
leaves  are  rather  difficult  to  make  out,  the  borders  or  surfaces  often  having 
an  appearance  as  of  solid  textures;  so  that  it  is  more  convenient  to  speak  of 
laminae  than  of  the  actual  leaves  or  congeries  of  branches.     For  the  fuller 


of  later  replacement,  since  the  allied  calcified  forms  show  precisely  the  same  structureless 
t3i)e  of  fossilizatlon. 

The  occurrence  of  structureless  siliceous  casts  of  lime  bearing  organisms  ordinarily  found 
calcareous  with  all  structures  conserved  does  of  course  show  that  siliceous  casts  are  often 
secondar>'.  Thus  Etheridge  describes  considerable  portions  of  the  skeleton  of  a  Sauroptery- 
gian  {Cimilio$auruH)  as  converted  into  precious  opal  (Records  of  Australian  Museum.  Vol.  III. 
No.  2,  1897).  But  contrariwise  specimens  of  chalcedonized  wood  vary  all  the  way  fjrom  per- 
fect preservation  to  forms  retaining  but  the  faintest  traces  of  growth  rings  and  medullary  rays. 
One  such  containing  im)>eddod  crystals  of  selenito  varying  from  small  up  to  several  conti- 
meters  long  I  collected  on  Cr.\  stal  Mountain  in  the  Yellowstone  Park  and  find  hard  to  explain, 
but  think  was  initially  silicifled  in  the  absence  of  sufficient  iron  to  stain  the  cell  walls,  and  at 
too  rapid  a  rate  to  favor  structure  conservation.  It  may  at  least  be  concluded  from  these 
general  facts  that  caution  is  rc«quirod  in  adjudging  many  structureless  siliceous  casts  as  simply 
replacements  of  i-iarlier  calcarfous  casts  with  their  histologic  structure  conserved. 

Furthermore  down  to  the  present  hour  insufficient  attention  has  been  given  the  silica 
series  in  its  relation  to  lime  as  an  organic  and  skeletal  constituent.  I  find  little  information 
anywhere  on  the  important  question  as  to  whether  invertebrates  habitually  use  all  silica,  or 
all  lime,  or  as  in  higher  organisms  to  some  extent  employ  both  these  elements  to  build  up  the 
body. 
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coiK»ptioii  of  otlier  Aan  macrosoopic  ^taila  therefore,  the  reader  iiiiiet»  ia 
ooDJunetioii  unth  a  revieir  of  the  stmetiue  of  the  simpler  seaweed  types, 
eonsiilt  the  papets  of  Botliplets  (6,  26),  BuedoDiaiiii  (27,  29a},.aiid  Yabe 

(29). 

This  lack  of  the  finer  stmctures  does  not  however  prevent  a  f aizljr  satib- 
fsetcNy  ccMnparison  with  other  species.  The  American  foerils  duos  ftur 
referred  to  the  genus  Cryploao&n,  omitting  reference  to  Sffomatoeerimn 
Sdmopora  and  the  various  Stromat(qpon»dB  —  those  more  ddbatable 
forms  with  the  tubule  systems  —  are  the  fc^wing:  — 

1883.    CrypUmo&n  prolifenm  Hall. 


1891. 

U 

giganitfum  Qiani^. 

1802. 

it 

mmnuotmuB  WindieU. 

1897. 

$€ 

bdreale  Dawson. 

1897. 

€€ 

laekuien$$  Dawson. 

1897. 

it 

oeoidmkie  Daws<m. 

1906. 

it 

stedi  Sedy. 

1906. 

tt 

Mxiroieum  Sedy. 

1906. 

€t 

mngi  Sedy. 

1906. 

tt 

firequem  Walloott: 

As  abeady  mentioned  all  the  known  types  differ  frc»n  our  form  in  having 
a  far  more  distinctly  circular  to  turbinate  habit  of  growth.  Doubtless  Out 
species  primarily  to  be  compared  is  C.  prdiferum.  But  tUs  type  is  accord- 
ing to  Hall  often  turbinate,  strikingly  so  in  a  specimen  from  Saratoga 
County  recently  acquired  by  the  writer.  So  also  the  C.  minnesotense  where 
isolated  or  weathering  free  from  the  matrix;  while  the  Steele  specimens  have 
the  same  character  somewhat  accentuated.  It  follows  that  our  own  speci- 
mens, the  terminal  thalli  of  which  are  of  decidedly  open  habit  of  growth,  or 
were  at  times  nearly  linear  in  form  and  have  a  flat  basal  surface,  differ  too 
broadly  from  either  of  the  foregoing  to  be  explained  away  as  a  growth  varia- 
tion due  merely  to  local  shore  conditions  or  to  situation.^ 

It  appears  too  that  compared  with  older  specimens  of  Cryptozoon  proli- 
ferum  there  is  less  crenulation  of  the  laminte,  at  least  as  they  emerge  on  the 
upper  thallial  surface,  so  that  the  emergent  congeries  of  laminse  produce  a 
more  regular  ridging.  That  the  lesser  bud-like  and  probably  young  forms 
evident  in  Hall's  figures  and  strikingly  present  in  the  Cryptozoon  ledge 


1  The  lemarkable  freedom  of  these  huge  fossil  seaweeds  from  either  crushing  or  r^ 
cemented  ftitctures  is  one  of  their  most  striking  features,  and  suggests  original  slUclflcatlon 
rather  than  siliceous  replacement  of  an  imbedded  calcareous  fossil.  In  the  latter  case  there 
should  be  occasional  evidences  of  the  infiltration  of  silica  into  previously  fractured  stnictures 
but  none  are  found,  although  the  laminie  were  rarely  faulted  with  some  recementlng  after 
siliciflcation. 
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shown  by  Professor  Bassler's  photographs  (Plate  XIX)  also  accompany 
the  silicified  forms  is  however  likely.  A  cavity  on  the  lower  surface  of  the 
largest  segment  recovered  may  have  been  occupied  by  just  such  a  lesser 
form.  But  further  than  this,  comparisons  cannot  be  carried  until  specimens 
with  structure  conserved  are  found,  and  a  series  of  large  polished  surfaces  of 
Cryptozoon  proliferum  comparable  to  that  made  from  the  Pennsylvania 
Cryptozoons  for  these  studies  is  available  to  show  in  addition  to  general 
form  if  the  same  false  dichotomy  of  the  laminae  rules.  That  the  fine  struc- 
ture of  the  Pennsylvania  specimens  must  agree  very  nearly  with  that  of  C 
proliferum  is  however  certain. 

On  turning  to  secondary  features  one  notes  a  very  interesting  habitus 
variation  from  the  next  most  closely  allied  species,  the  Cryptozoon  giganteum 
of  Chaney  (8).  This  plant  also  reaches  enormous  size,  and  from  the  short 
but  excellent  paper  of  Chaney  it  appears  that  the  laminae  in  rising  from  the 
main  prostrate  branch  took  on  a  distinctly  overthrust  growth  so  that  the 
free  edges  formed  a  nearly  vertical  instead  of  flat  outer  surface,  while  the 
mass  was  far  more  hemispherical  or  lens-like  than  in  our  specimens.  At 
least  this  is  the  interpretation  of  form  and  structure  one  may  reach  if  a 
slight  modification  of  Chaney's  figures  be  permitted,  these  not  showing  or 
not  accounting  for  the  false  dichotomy  of  the  laminte. 

Regarding  the  interpretation  of  the  very  large  convex  lens-like  or  dome- 
shaped  Shakopee  aggregates  observed  to  reach  as  much  as  ten  feet  in  diame- 
ter by  four  in  height,  I  am  quite  in  accord  with  Chaney  (8).  He  noted  that 
it  was  difficult  to  observe  how  far  from  the  center  the  CryptozoonAike  struc- 
ture extended,  and  thought  a  large  portion  of  the  outer  mass  might  be  a 
continuation  of  the  laminre  of  the  fossil  as  an  inorganic  foliation,  or  exfolia- 
tion of  the  surrounding  matrix  due  to  the  course  of  imbedding  and  fossiliza- 
tion.  This  we  consider  the  explanation  nearest  at  hand,  and  in  a  slightly 
different  manner  well  illustrated  by  the  remarkable  wheel-like  burr-stone 
concretionary  masses  .enveloping  either  the  cycads  or  especially  the  rooted 
stumps  of  the  coniferous  trees  which  form  such  a  striking  sight  as  they 
weather  out  of  the  highly  inclined  strata  of  the  "Portland  dirt  bed"  outcrop 
on  the  coast  of  the  Isle  of  Purbeck  to  the  east  of  Lul worth  Cove. 

A  searching  generic  definition  is  doubtless  uncalled  for  because  difficult 
to  give;  although  if  the  forms  figured  herewith  are  not  yet  found  to  fall 
within  Siromafoccrium  and  are  to  be  finally  included  in  the  genus  Crypto- 
zoon (instead  of  being  called  by  what  would  be  a  far  more  appropriate 
generic  term  [Cryptophycm]  to  which  I  ask  the  attention  of  paleontologists) 
some  extension  of  characters  is  necessary.  For,  while  all  the  larger  types 
described  by  successive  authors  from  Steele  to  the  present  day  are  charac- 
teristically hemispheric  to  turbinate,  the  seaweeds  before  us  must  as  al- 


244  Btdktin  Ameriean  Museum  of  Natural  Hiilory.     (Vol.  XXXm, 

ready  noted  have  been  of  slightly  curved  to  strongly  crescentric  form,  with 
a  flat  rather  than  convex  base,  and  a  far  more  regularly  furrowed  upper 
surface  than  is  seen  in  other  Cryptozoon  species.  But  it  should  be  specially 
recaUed  that  as  the  thallial  insertion  has  not  beenf  seen,  it  is  quite  possible 
that  instead  of  a  distinctly  linear  attachment  to  the  sea4x>ttom  the  entire 
organism  was  initially  turbinate.  If  so  free  peripheral  or  tangential  out- 
growth of  the  thalli  from  a  central  holdfast  or  turbinate  mass  resulted  in 
gigantic  subasteriate  forms  of  magnificent  appearance  and  size  (qf.  l^end 
of  Plate  XVni.) 


FrwU  Conceptacles  of  Cryptozoon  proliferum. 

Text  Kg.  2. 

In  the  preceding  description  of  the  silicified  specimens  of  CrypioaoSn 
hasderi,  an  algal  nature  has  been  assumed  because  there  is  unquesti^med 
iq>ecific  relationship  to  Cryptozodn  proliferum,  the  fruiting  of  which  is  proba- 
bly determined.  At  least  in  a  calcified  specimen  collected  by  Zi^Ier  in  the 
Beekmantown  north  of  Scotia  ((/.  Map  in  ref.  31)  and  kindly  given  to  me 
for  study,  I  find  numerous  oogonia4ike  spherules  in  regularly  aligned  pockets 
formed  by  the  lamellse  in  a  manner  strongly  resembling  systems  of  fertile  con- 
ceptacles, as  shown  in  Fig.  2,  page  241.  Others  of  the  spherules  or  pseud- 
olites,  it  is  true,  are  found  outside  the  pockets,  and  are  sometimes  imbedded 
as  in  old  pK)ckets,  but  the  entire  appearance  suggests  growth  of  the  spherules 
in  the  pK)ckets  with  a  later  pouring  out  of  the  matured  fruits  from  between 
branches  or  through  the  lamellar  perforations  into  the  interlamellar  spaces.^ 
Moreover  these  spherules  have  exactly  the  size  of  certain  algal  oogonia  of 
the  Devonian  and  while  not  showing  a  structure  conclusively  organic,  do 
not  present  the  wide  variation  in  the  concentric  zones  seen  in  most  older 
oolites.  Moreover  various  of  the  grains  show  very  distinct  traces  of  radial 
cell  walls  in  the  outer  test,  as  it  may  be  called,  and  there  is  a  uniform  ab- 
sence of  nuclear  grains  of  variant  size  and  shape  generally  characteristic  of 
oolites,  the  large  central  space  appearing  on  the  contrary  to  be  in  all  cases 
secondarily  filled.     I  therefore  expect  to  see  the  view  that  we  here  have 


>  With  respect  to  these  features  it  may  be  noted  that  excellent  descriptions  of  the  luxu- 
riant arctic  species  of  Lithothamnium  are  to  be  found  in  Kjellman's  Algae  of  the  Arctic  Sea 
(Kttngl.  Sv.  vet.  Ak.  Handl..  Band  20,  No.  5).  And  it  is  of  direct  interest  that  on  page  94 
of  this  work  the  interesting  fact  is  recorded  that  on  the  fractured  surfaces  of  Lithothamnium 
olaciale,  the  large  hemispherical  to  spherical  species  reaching  15  to  20  centimeters  in  diameter, 
old  conceptacles  of  sporangia  are  found  grown  over,  a  condition  which  appears  to  be  repeated 
in  our  fossil. 
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fruit-containing  conceptacles  confirmed  by  other  and  better  conserved  speci- 
mens, or  at  least  by  frequency  of  observation. 

It  is  of  some  weight  to  recall  that  higher  types  of  algae  were  already 
developed  in  the  Devonian.  The  genus  Chara  certainly  goes  back  to  the 
Comiferous  as  determined  by  Knowlton  from  specimens  of  distinctly 
sphericiform  oogonia  collected  at  the  Falls  of  the  Ohio  and  since  figured  in 
paleobotanic  texts  (20).  And  that  such  Chara  forms  are  of  wide  Upper 
Devonian  range  is  conclusively  proven  by  a  further  group  of  beautifully 
sculptured  oogonia  gathered  from  the  Hamilton  shales  on  Snyder  Creek, 
Calloway  County,  Missouri  and  about  a  dozen  years  ago  placed  in  my 
hands  by  Professor  C.  E.  Beecher.  These  spore-cases  only  differ  from  the 
Comiferous  specimens  in  their  lesser  size,  a  length  of  five  millimeters  being 
taken  up  by  eight  oogonia  placed  side  by  side.  Taken  along  with  the 
Knowlton  oogonia  which  were  simply  ascribed  to  the  genus  Chara,  they 
constitute  a  valid  unnamed  species  differing  in  size  and  sculpturing  from 
other  fossil  forms  (cf,  ref.  20,  fig.  46)  and  most  conveniently  recorded  as 
Chara  deyonica. 

It  is  perhaps  a  mere  coincidence  that  the  oblong  oogonia  of  the  existing 
Chara  fcetida,  the  rounded  Devonian  forms,  and  the  supposed  spore-bodies 
of  Cryptozoon  proliferum  figured  herewith,  are  all  of  the  same  size.  But  it 
helps  call  attention  to  the  fact  that  by  suppression  of  the  spiral  grooves  of 
the  Chara  devonica  oogonia  the  rounded  pseudolitic  form  would  result. 
Again  CAara  antheridia  are  spherical,  and  the  possibility  that  the  Cryptozoon 
proliferum  conceptacles  were  bisporangiate  is  by  no  means  excluded. 

That  grains  of  oolite  might  often  be  found  acoompanying  such  specimens 
is  to  be  sure  not  only  possible,  but  probable.  Every  circumstance  in  the 
life  of  these  plants,  bearing  in  mind  the  great  range  of  temperature  the  alg» 
endure  and  the  possible  variations  in  growth  processes  in  a  remote  geologic 
period  easily  conceived  of  as  chemically  active  far  beyond  later  ages,  sug- 
gests the  conditions  theoretically  favoring  oolite  formation,  even  did  we  not 
know  how  frequently  the  oolites  recur  in  ever  varying  forms  in  the  Crypto^ 
zoon  horizons.  Nevertheless  a  mere  outer  resemblance  to  oolite  in  the 
grains  found  between  the  laminee  is  not  conclusive  evidence.  And  the  more 
must  be  questioned  the  view  of  James  Hall,  who  also  observed  these  grains, 
that  they  are  oolite  derived  from  or  formed  on  the  outside  of  the  organism 
because  greater  in  quantity  towards  the  edges  of  the  outer  laminse.  Not 
only  must  the  conceptacles  be  more  abundant  there,  but  the  opposite  inter- 
pretation at  once  comes  to  mind.  For  as  the  conceptacles  matured  their 
fruits  it  may  be  assumed  as  certain  that  some  accelerative  force,  whether 
of  water  or  gravity,  combined  with  laminar  movement  tended  to  carry  the 
swarms  of  oogonia  out  continually.     \Miile  any  weighting  down  due  tcv 
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iii^;ifeiit  gjinefiilwation  mii^t  hM  the  ofigoniA  in  graat  numbers  near  tihe 
outer  laminar  fringes.  A  study  of  tiiin  sections  taken  from  eianqiles  m 
tdK  win  doubthss  late  yield  die  denred  confb^  Certainiy 

in  his  Geology  of  tlie  Isie  of  Yfi^t  (pw  78)  mentkms  limestone  Uoda  on  die 
shores  of  Whitediff  Bay  in  which  the  Chora  fruits  are  ''so  numerous  as  to 
eonstttute  a  large  proport&m  d  tlie  mass*''  Moreover  it  is  entirely  possible 
that  certain  strata  of  the  Paleosoic  rodcs  described  as  otiitie  are  in  reality 
great  banks  of  odgonia  oomparaUe  to  die  accumulations  of  coal  jdant  spores 
wfaidi  as  fhst  i»oven  by  Jeffrey  make  up  cannd  coal  strata  readhing  as  miM^ 
as  two  meters  in  thidmess.  Indeed  Van  Ingen  has  called  my  attention  to 
one  of  these  supposed  oSgonia  banks  in  the  Devonian  of  Kdly's  Island^ 
lAke  Srie»  and  it  is  undoubtedly  true  of  all  ofilites  ancient  and  modem  tibuit 
an  organic  <mgin  whether  direct  (ht  indirect  is  die  first  presumption  in  the 
absence  of  positive  proof  to  the  contrary. 

Obviously  the  pomt  of  greater  interest  in  the  f or^toing  description  is  as 
to  the  true  nature  of  the  mlidfied  and  other  gigantic  reef-forming  fbssib  of 
the  Qsarkian,  whidi»  with  CtffpkmoXIn  pnKfervm  Hall,  OirsonsOa  and  a  long 
fist  d  associated  or  dosdy  alUed  prMmnaHoa  w^ce  an  ever  present  feature 
of  die  eariy  Paleosoic  dialkiw  waters  and  diore  lines.  For  it  is  now  belkved 
that  at  least  all  those  fmims  once  induded  anumgst  the  StromatopcHcoids, 
wfaidi  lack  a  tubule  system  with  cOTiesponding  surface  pustulations  and  are 
in  great  part  of  characteristically  laminate,  linear,  or  much  branched 
Litkothamnium  form,  are  all  primitive  algse  which  form  the  abundant  record 
of  a  far  more  luxuriant  seaweed  growth  than  has  hitherto  been  understood 
to  have  characterized  the  Paleozoic.^  In  fact  the  data  accumulated  by 
various  workers  during  the  past  fifteen  years  go  far  to  indicate  that  pre- 
ceding early  terrestrial  plant  life  there  was  an  "  age  of  cdgcB"  in  every  respect 
characteristic. 

If  on  the  one  hand  the  time-honored  custom  of  calling  all  older  proble- 
mcUica  and  unusual  rock  markings  seaweeds  has  been  abandoned,  on  the 
other,  Rothpletz,  White,  Ruedemann  and  others  are  very  correct  in  pointing 
out  that  from  the  small  number  of  ancient  forms  actually  demonstrated  to 
be  of  algal  nature  we  thus  far  get  no  criterion  of  the  real  abundance  of 
seaweeds  in  the  Paleozoic. 

1  That  many  of  the  Stromatoporoids  like  Labechia  and  certainly  SoUnopora  may  a]ao 
eventually  be  found  to  faU  within  an  older  seaweed  series  of  far  more  varied  aspect  than  has 
as  yet  been  conceived  to  have  existed,  is  a  highly  interesting  suggestion  recently  made  to  me 
by  Professor  Parks.  Frankly  stated,  it  is  a  fact  that  neither  zoologists  nor  botanists  are  as 
yet  able  to  define  in  even  the  broadest  terms  the  boundary  between  the  primitive  seaweedi 
and  the  older  hydroids  or  coralloids.     [But  see  Professor  Garwood's  address,  ref.  34.) 
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But  the  evidence  of  this  varied  algal  life  in  the  early  Paleozoic  is  no 
longer  scant.  Riiedemann  (29a),  whose  studies  have  especially  qualified 
him  for  the  recognition  of  the  older  fossil  seaweeds,  has  within  the  past 
year  found  a  great  quantity  of  finely  preserved  algal  forms  in  the  new  fossil 
localities  of  the  Schnectady  shales.  And  the  Lower  Silurian  seaweeds  have 
seldom  been  so  well  figured  as  are  these  forms  in  part  referred  to  a  new  genus 
Sphenophycus, 

Chapman  and  Mawson  (24)  have  shown  the  importance  of  the  coralline 
alga  Ilalimeda  as  a  reef  maker  in  their  description  of  the  Halimeda  limestones 
of  the  New  Hebrides  proving  how  effective  a  rock  builder  this  form  may 
become.  And  Brown  (33)  has  recorded  the  principal  facts  concerning 
certain  pebble  beds  of  peculiar  occurrence  and  wide  distribution  in  the 
Paleozoic  rocks  of  Centre  County,  Pennsylvania,  reaching  the  conclusion 
that  the  p>ebbles  which  show  traces  of  a  laminiform  structure  and  are  often 
siliceous  are  the  fossil  remains  of  some  gigantic  HcdimedaAike  form.  These 
hypothetic  fossil  algae  extend  from  the  Cambrian  into  the  Ordovician  and 
are  said  to  make  up  a  large  proportion  of  the  first  few  hundred  feet  of  the 
Beekmantown,  Cryptozoim  being  frequently  associated.  The  latter,  as  I 
have  been  told  by  C.  J.  Sarle,  furthermore,  occurs  in  some  new  specific, 
if  not  generic  variation,  distributed  throughout  fifteen  hundred  feet  of  the 
Carboniferous  rocks  of  southwestern  Texas  in  noteworthy  abundance, 
often  forming  huge  reefs  that  must  have  extended  mile-wide.  Also,  Black- 
welder  reports  that  in  the  Ordovician  of  the  Northwest,  limestones  some 
thousands  of  feet  in  thickness  are  mainly  made  up  of  peculiar  structureless 
masses  producing  odd  erosion  forms  and  best  explained  as  due  to  vast 
aggregations  of  coralline  algae.  Whilst  the  presence  of  the  bulky  algoid 
form  called  Cryptozoon  frequens  by  Walcott  throughout  full  ten  or  twelve 
thousand  feet  of  the  great  development  of  Algonkian  in  Northwestern 
Montana  is  doubtless  the  most  striking  and  best  attested  example  of  the 
mode  of  dccurrence  and  vast  extent  of  the  Cryptozoon  reefs  in  the  older  rocks 
(24a).  So  striking  indeed  are  these  occurrences  that  it  is  necessary  to  infer 
the  absence  of  Cryptozoon  in  many  Cambrian  and  Ordovician  t!erranes  of 
the  Rocky  Mountains  as  quite  probably  due  to  lack  of  conditions  favorable 
to  preservation. 

Taking  these  facts  into  account  there  appears  to  be  sufficient  ground  for 
modifying  the  outline  of  plant  development  in  geologic  time  long  since  given 
by  Brongniart  as  follows :  ^ 


^  In  givinK  this  new  outline  I  avail  myself  of  yet  other  studlee.  which  indicate  that  so 
far  nearly  all  the  general  outlines  of  ancient  plant  life  have  not  taken  into  full  account  the 
extreme  antiquity  of  gymnospermous  seeds  and  woods  of  high  organization  and  cosmopolitan 
distribution.  While  all  recent  study  has  given  us  a  greatly  changed  conception  of  the  align- 
ment of  Mesozoic  plants. 
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Vl  Rdgn  of  Angiosperma  |  Tertiary 

In  shorty  then,  without  going  on  into  the  inevitable  reconsideration  of 
EosnSn  as  a  presumably  algal  ttma  which  Dawson  long  since  fiffuind  and 
dsBmbed  a$  a  large  Usrbinifcrm  ^pe,  or  taking  up  any  other  f ossib  tiban 
fliose  quite  certainly  algal,  it  beccnnes  dear  enough  that  so  long  as  the  older 
seaweeds  remained  whdly  undifferentiated  bom  the  StrcHnatoporouls  their 
true  abundance  largdy  escaped  attention.  The  records  of  proUemMoa 
are  assembled  but  slowly,  ijid  as  such  the  Paleosoic  seaweeds  find  litde 
mention  from  whidi  mi|^t  be  inferred  the  extraordinary  rftle  th^  surely 
idayed.  Neverthdess  it  becomes  obvious  that  the  further  study  d  die 
older  Paleozoic  terranes  will  bring  to  light  not  only  an  abundance  but  a 
variety  of  algal  life  such  as  could  not  be  inferred  from  the  meager  and 
occasional  references  in  geologic  literature  to  forms  merely  recorded  as 
problemaiicaj  or  \nfithout  proof  described  as  algae.  Nor  does  it  even  seem 
too  much  to  say  that  no  dominant  organisms  of  later  ages  whether  plant  or 
animal  ever  exceeded  the  Paleozoic  seaweeds  as  rock-forming  agents  or  left 
a  bulkier  record.  We  now  pass  on  to  a  brief  discussion  of  the  siliceous 
oolites  so  closely  associated  with  the  seaweeds  and  forming  like  them  a 
most  distinctive  feature  of  the  Cambrian  and  Ordovician  rocks. 


II.     CONOCOCHEAGUE  OOLITES.      (Plate  XVIII,  fig.  2.) 

The  siliceous  oolites  of  principal  record  are  mainly  from  the  American 
Paleozoic  of  Pennsylvania,  Tennessee,  Kentucky,  Missouri  and  Canada. 
But  contrary  to  the  impression  prevailing  nearly  to  the  present  time  this 
rock  is  rather  common  in  older  Paleozoic  horizons  the  world  over  and  occurs 
in  a  great  variety  of  forms  ranging  through  granular  cherts  hardly  distin- 
guishable from  sandstone  to  rarely  beautiful  concretionary  quartzites* 
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In  fact  it  is  precisely  this  marked  gradation  which  has  led  some  writers  to 
speak  only  of  cherts,  and  others  only  of  oolites,  thus  easily  leading  to  the 
impression  of  a  somewhat  restricted  occurrence  —  an  impression  added  to 
by  the  fact  that  the  Jurassic  oolites  are  so  largely  algal  or  pseudolitic  and 
European,  while  conversely  the  main  bodies  of  siliceous  oolite  are  Paleozoic 
and  American. 

The  first  definite  reference  to  these  American  oolites  is  clearly  that  of 
Steele  as  already  mentioned;  while  ten  years  later  in  Featherstonhaugh's 
report  of  1835,  (p.  27)  certain  oolites  "of  the  Carboniferous  of  the  State  of 
Missouri"  are  spoken  of  as  entirely  converted  into  silica  like  the  Bristol, 
England,  oolites.  The  occurrence  of  calcareous,  but  not  siliceous  oolites 
or  cherts  in  Tennessee  is  also  noted.  And  one  year  later,  as  quoted  H.  D. 
Rogers  called  attention  to  the  oolitic  cherts  of  Centre  County,  Pennsyl- 
vania as  an  unusual  loose  rock  type;  though  on  rapidly  scanning  his  first 
Pennsylvania  Report  and  also  his  two  later  bulky  volumes  I  fail  to  verify 
any  clear  reference  to  concretionary  structures. 

The  American  oolites  of  the  Paleozoic  received  but  scant  notice  in  the 
geologic  literature  of  the  subsequent  fifty  years.  In  the  reports  of  Sir 
William  Logan  from  1860  on  there  are  however  occasional  references  to  the 
cherts  which  grade  over  into  the  siliceous  oolites  of  markedly  concentric 
structure,  and  it  is  strongly  inferred  that  such  rocks  may  result  from  direct 
chemical   deposition.* 

Still  later,  various  notes  on  the  occurrence  of  the  Missouri  "siliceous 
oolites"  and  oolitic  cherts  are  found  in  Broadhead's  1873-4  Report;  though 
in  Safford's  Geology  of  Tennessee  (1869)  the  only  oolites  mentioned  are 
calcareous. 

In  fact,  it  is  quite  fair  to  say  that  the  later  and  adequate  study  of  the 
older  oolites  wsm  not  fairly  begun  until  about  1890  or  a  few  years  earlier 
when  the  present  writer  brought  the  attention  of  petrographers  to  the  hand- 
some siliceous  oolites  of  Centre  County,  Pennsylvania,  locating  at  about 
the  same  time  the  occurrence  of  an  Ordovician  outcrop  of  siliceo-calcareous 
oolites  on  the  Pennsylvania  State  College  grounds,  and  later  noting  the 
interesting  types  of  siliceous  oolites  occurring  in  the  Knox  terranes  near 
Rockwood,  Tennessee,  both  as  imbedded  boulders  and  stratified. 

A  siliceous  "oolyte  float"  had  been  noted  in  1884  by  A.  L.  Ewing  in 


i  Logan  also  briefly  mentions  a  partly  siUcifled  Stromatopora  (Rep.  Oeoi.  Sur.  of  Canada 
I'or  1863,  p.  630)  and  seems  scarcely  to  question  either  its  original  slliciflcation  or  the  direct  de- 
IKMition  of  cherts,  citing  the  then  new  experiments  of  Church  (Proc.  Chem.  Soc.  of  London, 
Feb.,  1862,  also  Phil.  Mag.  (4)  XXIII,  p.  95).  Church  showed  that  when  a  solution  of  silica 
in  about  100  parts  of  water  containing  at  the  same  time  carbonic  add  is  filtered  through  tng* 
ments  of  coral,  the  whole  of  the  silica  is  talcen  up  by  the  coral  while  a  large  part  of  the  car- 
bonate of  limo  is  dissolved.     Shells  behave  in  a  somewhat  similar  manner. 


page  249.) 

Bergt  in  1892,  however,  added  an  extended  description  of  the  siliceous 
forms  with  more  accurate  analyses  than  those  of  Barbour  and  Torrey, 
studying  the  rock  in  polarized  light  and  giving  a  number  of  figures.  His 
work  gives  the  German  records  on  oohtes,  in  particular  the  siliceous  pisolite 
of  Egypt,  brought  to  notice  in  1851,  by  Kengott  and  a  siliceous  oolite  with 
1.50%  of  titanium  oxide  studied  by  Knop.  Bergt  for  the  first  time  argued 
clearly  that  the  siliceous  oolite  was  formed  by  direct  deposition,  in  a  manner 
andogous  to  the  calcareous  oolites,  and  supposed  it  probable  that  geyser- 
like springs  or  other  thermal  waters  may  have  afforded  the  silica. 

Hovey  in  1893  gave  a  figure  of  a  far  more  recent  siliceous  oolite  from  the 
Tertiary  of  New  Jersey,  and  in  studying  the  Pennsylvania  types  independ- 
ently of  Bergt,  also  reached  the  conclusion  that  the  rock  was  due  to  direct 
chemical  deposition,  a  view  with  which  I  concurred  in  a  paper  published  in 
the  American  Journal  of  Science  for  1897,  giving  a  further  chemical  analysis 
of  the  finest  of  the  Pennsylvania  forms  and  the  only  recorded  analyses  of  the 
Tennessee  oolites.  But  the  most  important  early  contribution  to  the 
general  subject  of  the  oolites  and  cherts  is  unquestionably  a  second  paper 
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by  Hovey  in  the  same  Journal  on  the  Cherts  of  Missouri.  Supplementary 
to  Bergt,  in  this  contribution,  references  to  the  work  of  Prestwich  and  other 
English  writers  are  found,  the  facts  adduced  all  going  to  show  direct  deposi- 
tion of  the  oolites. 

The  next  stage  in  the  investigation  of  these  oolites  begins  with  the  recent 
papers  of  Moore,  Ziegler  (31),  and  Brown  (33).  In  a  paper  read  before  the 
British  Association  at  the  Portsmouth  meeting  in  1911  Moore  (30)  recorded 
the  locating  of  numerous  thin  bands  of  oolite  at  the  old  "  Barrens "  locality 
similar  to  those  I  had  earlier  noted  in  Tennessee,  and  very  briefly  discussed 
their  brigin  returning  to  the  view  or  surmise  of  Barbour  and  Torrey  that  the 
siliceous  oolites  all  originated  by  replacement  of  calcareous  forms.^ 

The  contribution  of  Ziegler  (31)  in  the  'American  Journal  of  Science' 
gives  the  first  adequate  field  notes  for  the  occurrence  of  the  Centre  County 
oolites.  P'ollowing  the  best  field  work  so  far  done  on  the  oolites,  he  returns 
to  the  syngenetic  view  of  direct  deposition,  gi\'ing  a  discussion  of  the  possible 
e£Pect  of  alternating  alkalinity  and  acidity  on  lime  and  silica  deposition,  and 
rendering  a  solid  contribution  to  the  subject  in  hand.  This  work  again 
carries  us  back  to  the  views  of  chert  and  flint  deposition  held  by  Bergt  and 
Hovey  and  found  in  the  "WTitings  of  Logan  and  Prestwich  following  the 
fundamental  experiments  of  Church  in  silicification  of  corals,  as  well  as  in 
the  work  of  Hinde  and  Van  Hise. 

In  the  still  more  recent  paper  of  Brown  (33)  the  siliceous  oolites  once 
more  come  up  for  mention  and  an  interesting  review  of  the  observations 
and  studies  of  the  theory  of  oolite  origin  by  Rothpletz  and  Linck  is  given, 


^  These  latter  authors  tiad  ot)served  two  varieties  in  the  Ordovidan  oolites  I  sent  them 
ftrom  the  Pennsylvania  State  College  grounds,  a  lime-silica  otflite  with  a  radial,  and  a  silica- 
lime  odlite  of  a  more  markedly  concentric  structure.  From  which  it  was  argued  that  while 
there  are  "indications  of  a  diflTeront  mode  of  formation  it  seems  probable  that  the  siliceous 
ottlite  (of  lower  horizons)  is  derived  from  the  calcareous  by  the  replacement  of  lime  particles 
by  silica."  This  is  all  Barbour  and  Torrey  say  in  defense  of  their  explanation,  but  Moore  In 
subscribing  to  it  adds  that  he  finds  some  calcite  abou'  sand  grains  when  present,  and  in  other 
grains  (of  Cambrian  oOlites)  outer  rings  of  calcite.  To  these  observations  may  of  course  be 
added  my  own  determination  that  the  Knox  o()lite  stratum  twenty  feet  in  thickness  near 
Rockwood  Landing.  Tennessee,  consists  in  siliceous  spherules  imbedded  in  a  gangue  of  dolo- 
mite. But  a  little  higher  up  clear  siliceous  odlite  boulders  of  large  size  lay  imbedded  in  the 
dolomite  Just  as  might  any  siliceous  nodule  directly  deposited  as  such. 

Assuredly  there  are  two  ways  to  arbitrarily  interpret  such  evidence.  And  similarly, 
the  "field  method"  may  fail  when  the  attempt  is  made  to  explain  sources  and  movements  of 
■ilica  available  for  the  needs  of  those  who  believe  in  invariable  replacement.  Thus  Moore 
observes  that: — "In  the  (Cambrian)  sandstone  there  are  numerous  examples  of  a  partial 
solution  of  sand  grains  and  the  movement  of  the  silica  along  cracks  in  the  rodcs.  where  grains 
are  found  partially  dissolved  and  the  material  redepoeited  in  a  granular  condition."  The 
italics  are  mine.  Observe  that  there  is  simply  a  deposition  of  silica  in  a  granular  condition, 
just  as  there  might  be  direct  deposition  in  an  amorphous,  botryoidal,  lamellar  or  crystallne 
condition.  And  so  far  as  evidence  to  the  contrary  goes  have  we  not  equal  reason  to  believe 
that  silica  can  also  be  directly  deposited  as  a  true  o51ite,  and  was  more  generally  so  deposited 
in  the  Cambrian  and  Ordovician  than  in  later  periods? 
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tills  author  neverthdess  fully  convincing  himself  ''that  the  material  in  faia 
possession''  will  finally  go  to  show  that  all  the  siliceous  odlites  are  paettdo- 
morphic. 

From  examination  of  the  literature  and  study  of  the  oolites  it  becomes 
evident  that  neither  at  the  present  time,  nor  at  any  time  during  the  fifty 
years  which  have  elapsed  since  the  laboratory  work  of  Church,  nor  yet  in 
the  case  of  the  students  of  any  country,  has  Hiere  been  unanimity  (rf  view 
on  the  origin  of  oolites.  And  in  the  main  one  readily  reaches  the  conclusion 
that  the  advocates  of  a  general  pseudomorphic  origin  have  not  displaced  by 
evidence  rather  than  contention  the  opposed  syngenetic  view  aocdrding 
to  which  oolite  origins  are  complex,  and  involve  the  direct  accretion  of  both 
lime  and  silica,  the  subsequ^it  replacements  being  occasional  radier  than 
universal  phenomena. 

Also  Hoveys  paper  on  the  cherts  of  Missouri  (13)  has  been  somewhat 
n^ected  by  the  students  of  the  past  few  years;  to  say  nothing  of  the  dear 
statem^at  of  Clarke  in  his  discussion  of  these  cherts  and  oolites  (Geodhenub^ 
tiy,  pp.  518-620)  that  "  no  one  process  can  account  for  all  the  oocurrenoes 
of  cryptocrystalline  silica.''  Though  it  the  cherts  ci  Missouri  and  liie 
o^tes  of  Pennsylvania  a£Ford  a  criteriim  we  have  not  yet  readied  the  point 
where  ''local  study"  will  necessarily  result  in  similarity  of  view. 

It  would  seem  that  the  very  fundamental  experimentation  of  Churdi  in 
showing  sixty  years  ago  that  corals  could  be  silidfied  indirectly  suggests 
some  of  the  conditions  requisite  to  the  artificial  production  of  odlites.  At 
least  there  are  no  recent  observations  which  by  themselves  need  compel  us 
to  disbelieve  the  possibility  of  direct  deposition  of  many  of  the  cherty  and 
oolitic  quartzites  of  the  older  formations,  certainly  not  in  the  absence  of 
laboratory  studies  going  to  prove  that  silica  has  no  cryptocrystalline  proper- 
ties analogous  to  those  of  calcite,^  and  that  hyalite,  for  instance,  has  no 
semblance  to  oolite. 

That  only  definite  chemico-physical  studies  and  new  discoveries  can 
suffice  to  fully  solve  the  oolite  problem  now  seems  clear.  But  some  real 
advance  along  these  lines  has  been  made.  Vaughan  (32)  in  his  study  of  the 
muds  of  the  Dry  Tortugas  and  the  Marquesas  Lagoon,  has  recently  con- 
firmed  the  observation  of  Linck  that  a  peripheral  deposition  of  lime  on 


1  The  oldest  siliceous  o()lite  of  which  I  have  been  able  to  leam  occurs  stratified  in  the 
"Animike"  shales  of  Port  Arthur  at  the  west  end  of  Lake  Superior.  These  shales  are  of 
Upper  Pre-Cambrian  age.  As  described  by  Coleman  (Oeol.  Surv.  of  Canada)  the  sphenilee 
vary  Ttowl  small  forms  up  to  large  pisolites. 

One  of  the  most  curious  of  o61ite  structures  is  the  pisolitic  limonite  of  Tern,  New  Zealand. 
The  spherules  vary  from  small  sizes  up  to  2  centimeters  in  diameter.  1  centimeter  being 
an  average  size.  This  is  strictly  a  form  of  direct  deposition  analogous  to  a  somewhat  similar 
siliceous  pisolite  from  the  Yellowstone  Park,  where  arragonitic  pisolites  likewise  recently 
formed  also  occur. 
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•embedded  gas  bubbles  with  or  without  solid  nuclei,  may  explain  the  origin 
of  some  oolites,  it  being  found  that  the  gas  can  escape  without  rupture  of 
the  initial  layer.  While  still  later  (35)  this  observer  ascribes  the  origin 
of  the  Floridian  and  Bahama  plateau  oolites  to  the  direct  precipitation  of 
arragonite  by  devitrifying  bacteria.  Accretion  of  spherules  continues  to 
go  on  in  the  sample  alkaline  solutions  from  the  waters  where  oolite  is  today 
in  process  of  formation.  And  very  obviously  if  in  recent  seas  with  abun- 
dance of  calcareous  slimes  such  processes  readily  go  on  in  the  case  of  calcium 
carbonate,  the  question  at  once  presents  itself  whether  siliceous  oolites  may 
not  form  by  analogous  processes.  For  certainly  the  cryptocrystalline 
forms  of  silica  include  as  distinctly  sphericiform  types  of  accretion  as  do 
calcite  and  arragonite.  While  in  the  course  of  geologic  time  it  is  permissible 
to  hypothesize  abundant  silica  resulting  from  widespread  submarine  vol- 
<:anic  action  or  derived  from  thermal  springs  or  from  organic  sources,  under 
conditions  favoring  either  siliceous  bubble  coatings,  or  direct  accretion, 
•dependent  on  varying  alkalinity  or  acidity,  along  shore  lines  or  in  the  ocean 
depths  where  occur  the  most  of  the  organisms  containing  notable  quantities 
of  silica,  especially  in  the  early  Paleozoic  or  age  of  seaweeds. 

Bubbles  coated  by  either  lime  or  silica  appear  to  offer  the  more  difficult 
explanation  of  oolite  origin;  but  the  remarkable  regularity  with  which  in 
the  oolitic  quartzites  radially  cryptocrystalline  masses  of  quartz  are  found 
to  project  inwards  from  the  outer  rind  of  concentric  layers  would  be  simply 
explained,  if  the  grains  were  at  any  time  hollow.  In  the  grains  lacking  nuclei 
the  central  portions  have  a  quartz  filling  which  very  well  suggests  a  tiny 
geode.  But  on  the  other  hand  this  cryptocrystalline  quartz  which  con- 
tinually tends  to  assume  true  hexagonal  structure  is  doubtless  comparable 
to  that  of  the  spheno-  and  sphserocrysts  observed  actually  traversing  the 
cell  structure  of  fossil  woods,  where,  though  some  lime  may  have  been 
present  and  played  a  part  in  chemical  change,  the  process  of  petrifaction 
consisted  in  the  direct  deposition  of  silica,  the  fair  assumption  being  that  the 
siliceous  cast  of  the  original  woody  structures  and  the  sphaerocrysts  travers- 
ing them  were  both  formed  simultaneously  or  virtually  so.  And  by  analogy 
it  seems  certain  that  the  sphenocrysts  of  the  oolite  grains,  if  formed  during 
replacement  of  a  calcareous  by  an  opalaceous  groundmass,  would  often  be 
observed  to  traverse  concentric  lineations. 

Nor  is  it  yet  proven  that  lime  and  silica  could  not  be  alternately  deposited 
on  a  single  spherulite  by  chemical  reactions  strictly  ** reversible"  for  these 
substances.  One  needs  but  to  recall  that  both  animals  and  plants  even 
within  the  same  group  use  both  lime  and  silica  in  building  up  their  skeletal 
structures,  a  strong  proof  of  the  delicate  balance  between  lime  and  silica 
deposition.     Indeed  there  is  good  evidence  distinctly  pointing  to  the  possi- 
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Cryptoioin  bassUH.  X  i,  nearly.  Segment  from  mid  region  of  largest  form 
'  recovered,  showing  to  advantage  the  uneroded  superior  surface  with  sharp  furrOws 
and  small  crenulatioas.^ —  Observe  with  a  reading  glass  how  small  but  regular  is  the 
creuulation  of  the  lamiiue  in  these  specimens.  They  vary  markedly  from  CtyplogoCn 
proliferum  and  all  other  types  in  this  respect. 

Pi.*™  XVII. 

CryploaiOn  bataleri.  X  i,  nearly.  Same  specimen  as  preceding  in  polished  radial 
vertical  section.  External  border  somewhat  broken  away.  This  specimen  shows  a 
vertical  cleavage  which  is  entirely  secondary  and  was  developed  during  erosion  long 
after  the  opalaccous  condition  of  initio  silicification  had  been  passed.  The  presence 
and  character  of  a  slight  secondary  faulting  on  the  cleavage  lines  shows  this.  Even 
from  this  figure  these  facts  and  features  will  be  apparent  after  a  little  attentive  study 
with  a  reading  glass.     Weight  140  kgs. 

Plate  XVIII. 

Fig.  I.  Cryptoioin  bcttleri.  X  ).  Polished  radial  section  showing  inferior, 
and  perhaps  also  superiorly,  appresscd  individuals.  The  appearance  seen  here  is 
not  fully  understood,  since  no  other  specimens  so  far  recovered  auggeal  auch  a  com- 
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plexity  of  the  individual  plant  as  existed  if  these  branches  all  belonged  to  one  indi- 
vidual. If  they  did  so  belong  it  follows  that  after  growth  of  the  two  main  normally 
shaped  thalli  had  progressed  to  the  point  of  ventral  appression  the  two  triangular 
spaces  left  over  above  and  below  were  then  closely  occupied  by  a  third  or  perhaps  a 
third  and  a  fourth  thallial  branch  or  outgrowth  with  some  intergrowth  due  to  appres- 
sion. This  section  would  then  pass  very  near  to  the  insertion  of  the  free  thalli  on 
the  central  mass  or  holdfast.  So  that  the  suggestion  of  an  asteriate  form  made  in  the 
text  has  in  its  favor  two  observed  features;  Istly  the  condition  seen  here,  and  2ndly 
the  turbinate  forms  of  the  young  or  simpler  t3rpe8  of  Saratogan  Cryptozoons.  Such 
features  would  at  the  same  time  afford  the  broadest  of  specific  differences  from  any 
of  the  Cryptozoons  so  far  reported. 

a,  &,  c.  d,  are  the  four  separate  thallial  axes,  and  /  a  line  of  fracture  corre- 

spondiDg  in  position  to  p  along  which  latter  node  the  appearance  suggests 

continuous  growth  or  else  complete  fusion. 

Fig.  2.     Two  grains  of  oolitic  quartzite  from  near  the  Pennsylvania  State  College, 

Centre  Co.,  Pennsylvania  (locality  A  in  map,  reference  31).    Enlarged  60  times  and 

photographed  in  reflected  light  passed  through  a  blue  screen  to  bring  out  details  of 

the  aphenocryat  zone. 

Following  the  primary  deposition  of  a  clear  opaline  nucleus  with  or  without  a 
nucleolv^s  and  envelopment  by  the  finely  concentric  indurated  outer  teet,  the  radially 
arranged  sphenocrysts  were  formed  during  final  dehydration.  Initial  radial  structure 
of  the  quartz  may  also  occur.  The  process  may  be  considered  as  directly  chemical, 
the  silica  being  inorganic,  or  organic  and  segregated  just  as  is  the  silica  of  the  siliceous 
nodules  of  the  deep  ocean  floor. 

[Hand  specimens  I  collected  over  twenty-five  years  ago  show  how  reversible 
chemical  reactions  account  for  deposition  of  these  grains.  Either  the  initial  or  termi- 
nal step  consisted  in  the  formation  of  characteristic  siliceous  chert  which  passed 
directly  into  the  oolitic  quartzite  with  simultaneous  formation  of  rhombic  calcite 
as  proven  by  the  presence  of  rhombohedral  cavities  which  are  sometimes  penetrated 
by  the  oolitic  spheres  or  again  shear  these  like  a  knife  edge.  At  times  very  small  and 
perfectly  formed  rhombohedral  cavities  cut  into  the  tests  of  individual  grains.  When 
siliceous  deposition  was  completed  crystalline  calcite  still  remained  imbedded  just  as 
in  the  Crystal  Mountain  silicified  wood  mentioned  in  the  footnote,  p.  241,  the 
selenite  crystals  so  occur.  But  while  the  calcite  in  the  oolite  was  finally  dissolved 
out,  the  selenite  in  the  silicified  wood,  once  protected  from  the  action  of  water,  proved 
very  permanent. 

Deposition  of  (1)  chert,  (2)  arragonitic  oolite,  (3)  rhombic  calcite,  (4)  arragonitic 
oolite  with  calcite,  (5)  siliceous  replacement  of  oolite  CaCO»,  and  (6)  solution  of  the 
crystalline  calcite  would  be  only  one  of  the  various  other  alternative  and  in  reality 
difficult  explanations  of  these  specimens.] 

Plate  XIX. 

Fig.  1.  Cryptozoon  proliferum  (Hall)  forming  a  reef  outcrop  in  the  Saratogan 
limestone  (Conococheague)  in  the  battlefield  of  Antietam,  Maryland.  The  details 
appear  in  about  one-sixth  the  natural  size,  and  one  readily  notes  the  heavy  striate 
ma.s8  above  with  the  lesser  crescentic  to  sub-circular  outlines  in  considerable  abun- 
dance below.     From  a  photograph  by  R.  S.  Bassler. 
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Article  XX.—  FISHES  FROM  SOUTH  TRINIDAD  ISLET. 
By  John  Treadwell  Nichols  and  Robert  Cushman  Murphy. 

On  April  8,  1913,  during  the  course  of  the  expedition  to  the  island  of 
South  Georgia,  conducted  by  the  American  Museum  of  Natural  History 
and  the  Brooklyn  Museum,  Mr.  Murphy  made  a  small  collection  of  fishes 
at  Trinidad  Islet  in  the  South  Atlantic  (latitude  20°  30'  S.,  longitude  29'' 
22'  W.).  This  collection  is  now  in  the  American  Museum  of  Natural 
History,  where  it  has  been  critically  studied  by  Mr.  Nichols.  Nine  species 
are  represented,  all  characteristic  of  the  tropical  Atlantic  fauna,  though, 
not  counting  an  embryonic  shark  which  may  belong  to  an  undescribed 
species,  one  specimen  should  be  described  as  a  new  species  and  another  is 
at  least  a  new  race. 

Knight,  in  the  'Cruise  of  the  Falcon'  (London,  1887)  and  the  'Cruise 
of  the  Alerte'  (London,  1907),  refers  to  the  abundance  of  fish  at  Trinidad, 
but  in  only  one  instance  can  the  vernacular  names  which  he  uses  be  fixed 
with  any  degree  of  certainty  upon  a  definite  species,  viz.,  Coryphcma  Atjp- 
purus.  In  the  ' Falcon,'  p.  302,  he  writes:  "  I  was  aware  that  the  sea  round 
any  desert  isle. . .  .always  teemed  with  fish,  but  I  had  no  idea  that  any 
p>ortion  of  ocean  ever  swarmed  with  life  to  such  a  marvellous  extent  as  is 
the  case  round  this  islet"  [Trinidad].  Again,  p.  303:  "There  were  eight 
distinct  varieties  of  fish,  [exclusive  of  sharks] ....  crowding  the  waters  around 
our  hull." 

We  know  of  only  one  technical  list  of  Trinidad  fishes  previously  pub- 
lished,—  that  of  George  Murray  in  the  Geographical  Journal,  1902,  page 
434.  This  list,  with  five  Atlantic  fishes,  named  also  three  Indian  species  — 
Murcrna  punctaiofasciaia  Bleeker,  Epinepheltis  merra  Bl.,  and  Glyphidodon 
[Abudefduf]  hengalcnsis  Bl.  The  great  distance  separating  India  from 
Trinidad,  and  more  especially  the  cold  northward  flowing  current  of  the 
eastern  South  Atlantic,  make  it  very  unlikely  that  fishes  would  be  common 
to  both  places  without  also  occurring  in  the  West  Indies,  and  we  have  little 
hesitation  in  referring  the  two  species  last  recorded  to  closely  allied  Atlantic 
forms,  Epincphelus  adscensionis  (Osbeck)  and  Abudefduf  saxatUis  (Linn^). 
The  first  of  the  three  named  is  perhaps  referable  to  the  Atlantic  Echidna 
catcnata  (Bloch),  with  which  Bleeker  at  first  confused  the  East  Indian 
fish  which  he  later  described  as  Murcena  punctaiofasciaia.  In  the  following 
list  are  included  the  species  mentioned  by  Murray  as  well  as  those  in  the 
present  collection. 

261 


ooanely  and  bluntly  aermte  except  at  &pex.  Thoee  of  lower  jaw  slightly  narrower, 
more  erect,  and  scarcely  —  if  at  all  —  serrate.  Color  gray,  ventral  surface  and  lower 
dde  of  pectorals  whitish.  Caudal  pale,  thickly  freckled  with  gray.  Upper  edge 
of  the  caudal,  narrow  apical  edge  of  the  firat  dorsal,  terminal  blotches  on  lower  caudal 
lobe,  second  dorsal,  anal,  ventral,  and  pectoral  respectively,  also  a  blotch  on  the 
peduncle  at  the  base  of  the  upper  caudal  lobe,  black. 
The  mother  was  about  2  meters  long. 

?Kchldna  catenfttft  (Block). 
MuTcena  pandalofaeciala  Mcrrat,  Geographical  Journal,  1902,  p.  434. 

Hemirhamphus  bruilleiuls  (lAnni). 

Four  specimens,  345  to  385  mm.  in  total  length.  All  about  the  surface 
of  the  water  near  shore  were  schools  of  these  silvery  fish.  The  Portuguese 
sailors  threw  scraps  of  fat  into  the  water  and  caught  many  of  them  in  their 

Holocentnis  ucenslonis  (Osbeck). 
Ooe  specimen. 
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Cftranx  lugubrls  Poey. 

The  aingle  specimen  obtained,  445  mm.  long  to*  notch  of  caudal  fin,  has 
short  pectorals  (about  equal  to  head)  and  scaly  soft  dorsal  and  ana)  fins, 
and  may  be  separable  from,  though  close  to,  lugvbru,  of  which  we  consider 
ascenavmis  (Bloch  &  Schneider),  and  Cuvier  &  Valenciennes,  a  synonym. 

Coryphana  hippunu  lAnnt. 
The  dolphin  mentioned  by  Knight,  'Cruise  of  the  Alerte,'  p.  139,  is 
doubtless  of  this  species.    One  was  taken  by  Mr.  Murphy  on  April  7,  within 
a  few  hours  sail  of  Trinidad. 

Ipinephshit  adsoeniioiUs  {O^Mk). 
Epinephdvs  merra  MtmitAr,  I.  e. 
We  have  one  specimen  300  mm.  in  total  length.    The  very  large  Be»- 
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b«B8,  of  vhidi «  phott^aph  is  bne  published,  was  bitten  in  two  by  a  Aaik 
vUle  being  landed.    It  was  probably  not  ol  this  species. 

AalMtramoi  nrngo  q>.  nor. 

The  type  uid  only  tpcdmcn.  No.  E070  Amaicm  Miueum  ot  Hatonl  ffiitai;, 
400  mm.  long  to  baae  of  caudal,  baa  tbe  Lead  2.S  in  that  lenith,  depth  2J.  Eye  8 
inhead.  Snout2J(.  DonalXU,  18.  AnalUI.lO.  Sealea about 60, Qwae above 
htenl  line  in  oblitpie  eeriea,  not  at  all  paraM  with  it;  thoae  between  the  anterior 
portion  of  Hie  eiH'noaa  doraal  and  Uie  fcaae  of  the  pectoral  aamewfaat  mlferged.    6  in 
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a  vertical  and  9  in  an  oblique  series  between  the  origia  of  the  dorsal  fin  and  the  lateral 
line.  Second  anal  spine  contained  2.4  in  head,  fourth  dorsal  spine  2.4.  Pectoral 
slightly  shorter  than  head.  Body  elevated,  the  profile  not  very  steep.  Eye  1.5  in 
ioterorbital.  Lips  very  thick.  Maxillary  not  quite  reaching  vertical  from  front  of 
eye,  contained  2.8  times  in  head.  Snout  2.4.  Preopercle  weakly  eerrate.  Teeth  in 
jawB  minute  in  bands,  a  larger  outer  series.    Gray,  with  dark  bases  to  the  scales. 

Allied  to  Aniioiremua  eurinamensu,  from  which  it  differs  in  the  greater 
vertical  fin-count,  shorter  anal  spine,  and  differently  sliaped  head.  "Sa- 
nigo"  was  the  name  by  which  this  species  was  known  to  the  Portuguese 
sailors. 

Abudetduf  saxatills  {Linni). 

Glyphidodon  bengatenm*  Murray,  I.  e. 

Zridio  radiatUB  {lAnn^. 

Platj/ghssut  cj/anoaligma  (Cuv.  &  Val.)  ;  Muriut,  I.  e. 


ffiehoU  and  Murphy,  Fithea  from  SorUh  Trinidad  Itiand. 


Teutbls  hepatus  lAnni. 
AcontAuDM  cAtrurjruA  (Block);  Mubrat,  I.  e. 

Ballitei  Tstula  trinltatis  subsp.  nov. 

The  type  &nd  only  specimen  in  our  collection,  No.  5071,  American  Museum  of 
Natural  History,  is  3S5  mm.  long  to  base  of  caudal.  Head  contained  2.7  times  in 
this  measure,  depth  1.9.  Thickness  of  body  contained  2  times  in  the  head,  eye  5.0. 
Head  pointed,  dorsal  and  ventral  outlines  similar.  From  the  origin  of  the  spinous 
dorsal  to  the  tip  of  the  snout  is  a  straight,  slanting  line.  The  corresponding  ventral 
contour  is  almost  equally  straight.  Soft  dorsal  falcate,  ending  in  a  double  filament. 
The  filamentous  portion  about  equals  the  non-filamentous  height  of  the  fin,  each  con- 
tained about  1.3  in  the  head.  The  anal  is  high,  bluntly  pointed,  ita  longest  ray  1.4. 
The  comers  of  the  caudal  are  produced  in  filaments,  that  of  the  upper  the  longer. 


Fig.  3.      BalUUi  tilulo  Irinifdfii  subsp.  nov. 

Dorsal  III  —  29.  Ana)  27.  Scales  about  62.  A  line  drawn  from  the  origin  of  the 
soft  dorsal  to  the  origin  of  the  anal  would  cut  the  lengthwise  axis  of  the  body  a  dis- 
tance  before  the  base  of  the  caudal  contained  2.5  limes  in  the  length  to  base  of  caudal. 
The  depth  of  the  head  at  the  posterior  angle  of  the  maxillary  fold  is  contained  2.3 
in  the  head.  The  color  is  much  as  in  B.  veluta.  but  not  exactly  the  same.  A  black 
(bright  blue  in  the  fresh  specimen)  stripe  crossing  snout  sends  a  loop  around  chin  and 
extends  backward  along  side  of  throat  to  under  eye.  A  second  stripe,  narrow  where 
it  crosses  snout,  broadens  on  the  side  of  head,  extends  to  base  of  pectoral  fin,  which  it 
touches,  and  thence  forming  an  obtuse  angle,  extends  to  a  lower  point  than  that 
reached  by  the  first  stripe. 

Close  to  Balisiea  reiula  aa  occurring  in  the  West  Indian  fauna,  but  more 
pointed  anteriorly  than  any  specimen  of  that  species  seen  by  us.  The  second 
stripe  on  the  hea<l,  instead  of  forming  a  regular  curve  which  does  not  touch 
the  base  of  the  pectoral  fin,  aa  in  retula,  touches  the  base  of  this  fin  at  the 


3BB  nu. 

^szclaoobtoaean^;  it  bibonttherbnMtdcr  and  kaa  regular  poaterioriy. 
In  oar  judgmott  this  f<»m  b  only  irartl^'  oCitflVi^Meific  nak.  If  it  proves 
to  be  tite  aame  u  the  fish  inhi^tiiig  ABcension  Uand,  which  ia  not  im- 
pooBiUe,  it  should  stand  as  tyi^cal  Mfula,  aiid  a  ntnr'nune  should  be  found 
for  tbe  Wnt  liidiaa  fish. 

Otntlddmnlg  narolatw  (filock). 
•   AriMMmamUtu&AeB;'HimAT,I.e.' 

UtHUbXbrt  simv»(Potg). 


326  mm.  in  total 
aseaof  soft  dorsal 


lOse  here  lectmled 
ndely  distributed 
in  the  warmer  Atlantic  waters,  and  sometimes  beyond  {Caranx  lugiAris, 
Coryphcma  kippurus,  Abud^dyf  saxatilis,  Btdistea  vettda,  Cantkidermis 
maculatw),  with  a  tendency  to  turn  up  at  isolated  islands.  Ten  or  eleven 
of  the  sixteen  species  listed  are  known  from  Bermuda,  namely,  Ginglymos- 
toma  cirraium,  Echidna  caUnala,  Hemirkampkus  bToaUienais,  Holocenlrus 
atceimonia,  Corypkwna  hipjmrus,  Epinephelua  adacemionis,  BaUsies  vftula, 
Abadefduf  aaxtdilia,  Iridio  radiaiue,  Teuthia  hepaius,  CaTUhidermit  macvlaius; 
at  least  four  from  Ascension  Island,  Hohcenlrus  aacenaionis,  Caranx  lugu- 
brit,  Epinephelua  adacenaionw.  Batistes  vettda.  Hemirhamphua  brastlienaia 
and  Labriaomua  nuchipinnis  are  recorded  from  the  Canary  Islands,  Gingti/- 
moatoma  ciTToiitm  from  the  Cape  Verdes,  Melichtkya  piceus  from  St.  Helena. 
In  view  of  differences  in  comparatively  contiguous  shore  faunie,  the  con- 
formity of  the  Atlantic  insular  ichthyofauna  is  rather  surprising,  and  might 
repay  careful  study. 
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Article  XXI.—  A  REVISION  OF  THE  BUNODONT  ARTIO- 
DACTYLA  OF  THE  MIDDLE  AND  LOWER  EOCENE 

OF  NORTH  AMERICA. 

By  William  J.  Sinclair,  Princeton  University. 

Introduction. 

The  collections  of  the  American  Museum  of  Natural  History  from  the 
Bighorn  and  New  Mexican  Wasatch,  the  Wind  River  and  the  Bridger  con- 
tain a  number  of  new  genera  and  species  of  bunodont  artiodactyls  which  it 
is  the  purpose  of  the  present  article  to  describe.  The  writer's  acknowledge- 
ments are  due  to  Professor  Henry  F.  Osbom  for  the  opportimity  to  study 
the  collections  here  repK)rted  on,  to  Dr.  W.  D.  Matthew  and  Mr.  Walter 
Granger  for  many  helpful  suggestions,  and  to  Professors  Charles  Schuchert 
and  R.  S.  Lull  for  permission  to  examine  the  Marsh  types  in  the  Peabody 
Museum  of  Yale  University. 

With  the  exception  of  Trigonolestes  ( =  Diacodexis  Cope)  our  knowledge 
of  Lower  Eocene  artiodactyls  has  hitherto  been  limited  to  a  few  specimens 
described  by  Professor  Marsh  under  the  names  Eohyus  distans,  EohyiLS 
robiistuSf  Parahyus  vagtis  and  Parahyus  aberrans}  Of  these,  Eohyus  distans 
is  based  on  a  single  third  upper  molar  wholly  unlike  that  of  any  of  .the  artio- 
dactyls in  the  American  Museum  collection  and  may  be  regarded  for  the 
present  as  of  uncertain  systematic  ix)sition.  Eohyus  rolmstus  is,  unques- 
tionably, referable  to  Periptychus,  and  both  species  of  Parahyus  far  exceed 
in  size  any  of  the  forms  here  discussed  and  are  probably  Achsenodonts. 
The  American  Museum  collections  have  added  three  new  genera  and  seven 
new  species  to  the  list  besides  increasing  our  knowledge  of  the  skull  and 
skeletal  characters  in  some  of  the  forms  already  known. 

If  more  or  less  uncertainty  still  exists  regarding  the  systematic  position 
and  relationships  of  the  new  forms  here  described,  it  is  because  of  the 
fragmentary  character  of  the  material,  mainly  parts  of  jaws  unassociated 
with  remains  of  the  skeleton.     In  but  few  instances  has  the  typical  artio- 


^  The  typos  of  both  Eohyus  dittant  and  E.  robuatua  are  said  to  be  from  the  Lower  Eocene 
(Wasatch)  of  Now  Mexico.  Some  doubt  seems  to  exist  regarding  the  horizon  of  the  two 
species  of  Parahyus.  Marsh  states  that  they  are  from  the  Coryphodon  beds  of  Wyoming. 
Bay's  catalogue  locates  thorn  in  the  Bridger.  while  Matthew's  checklist  (U.  S.  G.  S.  Bulletin 
361)  gives  the  locality  as  Coryphodon  zone.  Black  Buttes.  Washalde  Basin.  Wyoming.  Pro- 
fsnor  R.  S.  Lull  kindly  informs  mo  that  the  type  of  P.  vagus,  catalogue  No.  10972  Yale 
University  Museum,  comes  from  Bitter  Creek  Station.  Wyoming.  P.  aberrans,  catalogue 
No.  10027.  was  shipped  from  Fort  Bridger,  Wyoming,  and  this  is  the  only  record  regarding  its 
^•ograpliic  locality. 
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dactyl  astragalus  been  found  in  undoubted  association  with  the  tooti^ 
bearing  parts  of  the  skuU.  The  refeitnoe  of  these  Lower  and  MMdIe 
Eocene  bunodonts  to  the  Artiodactyla  must,  therefore,  largdy  d^eod  on 
such  dental  characters  as  can  be  worked  out  from  specimens  in  whidb  the 
teeth  are  positively  associated  with  foot-bones  of  artiodactyl  type. 


Family  DICHOBUNIDiE. 
Wasatchia  new  genus. 

Dentition  ^^  ^^  ^^  g.    P  trenchant,  with  small  deuteitxxme  and  dif^  posterior 

ewpufe.  Anterior  euqnile,  if  present,  broken  off;  p*  with  large  deateroeone  and 
broad  antevo-eztemal  cuqiule.  M^  and  n^  quadritubercular  with  small  hypooone; 
m^  trituberoolar  with  ineq>ient  hypooone.  SmaU  intermediates  apparency  present. 
CuqiMbunoid.  Gingiik  on  molars  ocmtinuous except  for  slight  interruption  internally 
en  n^  and  m<. 

Lower  premolars,  except  the  first,  double-rooted,  separated  by  diort  diastemata; 
pg  iinq^,  trendiant,  without  accessory  cuqmks;  p.  with  lateral^  compreand  erown» 


Fig.  1.  Waaatehia  grangeri,  lower  Jaw,  superior  view  of  left  ramus  with  pi  reversed  firom 
opposite  tide,  and  external  view  of  right  ramus  with  p«  and  nu  reversed  fkx>m  opposite  s!de» 
nat.  size.    Type  specimen  No.  15616. 

small  anterior  cuspule  and  narrow,  cingulum-like  posterior  ledge;  p4  less  compressed, 
with  anterior  cuspule  a  little  stronger  than  in  pj  and  a  broader  heel-ledge.  No  deu- 
teroconid. 

Paraconid  smaller  than  metaconid  but  always  present  on  lower  molars.  Heels 
of  anterior  molars  wider  transversely  than  trigonids;  in  ma,  heel  a  little  narrower 
transversely  than  trigonid.  Hypoconid  of  mi  as  large  as,  or  larger,  than  protoconid; 
hypoconulid  and  entoconid  subequal. 

Mandible  not  strongly  convex  inferiorly,  not  increasing  rapidly  in  depth  below 
ms. 
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Wasatohla  granger!  n.  sp. 

Type.  Parts  of  both  rami  of  the  lower  jaw  (Amer.  Mus.  Coll.  No.  15516).  From 
the  Bighorn  Wasatch  (Gray  Bull  beds)  two  miles  southwest  of  St.  Joe  postoffice 
{horizon  3  of  Sinclair  and  Granger,  Bull.  Am.  Mus.,  Vol.  XXX,  p.  108  and  Fig.  2B), 
Bighorn  County,  Wyoming.  Amer.  Mus.  Expd.  1910.  The  species  is  named  in 
lionor  of  Mr.  Walter  Granger. 

Measurements. 

mm. 

Pf-m^ 50 

mi— ms 25 . 5 

Pa,  long  diam 7 

P4      "        "     7 

mi     "        "     7 

m,     "        "     7.5 

mj     "       "    approx 11 

Pi,  trans,  diam 3 

P4       "  "     4 

mi      "  "    across  heel 5.5 

m,      "  "         "       "   7 

m,      "  "         "       " 6.5 

m,      '/  "         "     trigonid 6.8 

Depth  of  mandible  below  pi 12 

"       "         "  "     mt 14 

Separable  from  Wasatchia  dorseyana  n.  sp.,  which  approaches  it  in 
dimensions,  by  the  slightly  larger  size  of  the  teeth,  the  larger  hypoconid  on 
m«,  the  barely  visible  anterior  basal  cuspule  on  ps,  the  limitation  of  a  cingu- 
lum  to  the  anterior  face  of  mi,  and  by  the  slightly  greater  degree  of  rugosity 
of  the  enamel  on  the  outer  surface  of  the  tooth  crowns,  but  this  may  be  a 
feature  due  to  their  almost  unworn  condition. 


Wasatchia  dorseyana  n.  sp. 

Type.     Palate  and  fragment  of  right  mandibular  ramus  with  nu  (Amer.  Mus.  Coll. 
No.  15673).     From  the  Bighorn  Wasatch  (Gray  Bull  beds)  at  the  head  of  Dorsey 


Fig.  2.     Watatchia  doraeyana,  upper  Jaw  and  last  lower  molar  (right),  nat.  dxe.     Type 
tpecimen  No.  15673. 


m*     "        "    at  widest  part. . 
pi-mt,  leogth 


<8PpTOX.).- 


18.  diam.  of  trigonid 6.2 

"      "heel 5.2 


Assuming  that  Nos.  15517  snd  16295  are  correctly  referred  here,  the 
characters  of  this  species  may  be  summed  up  as  follows:  — 

Readily  separable  from  Waaatchia  grangeri  by  its  smaller  size,  large 
anterior  cuspule  on  p'  and  the  development  of  a  slight  external  cingulum 
on  the  m<Jara,  so  far  as  preserved,  though,  with  respect  to  this  last  men- 
tioned character,  some  variation  may  occur,  as  in  a  specimen  from  the  same 
horizon  in  the  Bighorn  Wasatch  as  the  type,  but  from  a  different  locality 
(Amer.  Mus.  Coll.  No.  15,517,  Fig.  3),  the  cingulum  is  absent. 

The  upper  dentition  has  already  been  characterized  in  defining  the  genus. 
Except  for  their  smaller  size,  the  teeth  closely  resemble  those  of  Helokyus, 
a  Bridger  bunodont  artiodactyl,  undoubtedly  related  to  Wasaickia.  In 
noth,  the  tooth  cusps  are  bunoid,  the  third  premolar  is  trenchant  with  a 
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slight  deuterocone,  the  fourth  has  a  large,  conical  deuterocone  and  promi- 
nent anterior  basal  cuspule,  the  first 
two  molars  are  quadritubercular,  with 
a  small  hypocone  rising  from  the  cin- 
gulum  while  the  third  is  tritubercular, 
with  the  hypocone  faintly  indicated. 
In  both,  the  cingulum  is  more  or  less 
complete,  except  internally.  Inter- 
mediate cuspules  seem  to  have  been 
present  in  Wasatchia  but  their  char- 
acter is  obscured  by  the  wear  to  which 
the  tooth-crowns  have  been  subjected. 
The  characters  of  m^  are  the  same 
as  in  the  genotype  with  the  addition 
of  anterior  and  external  cingula.  As 
already  noted,  these  appear  to  vary. 
P2-4,  preserved  in  No.  16295  from 
New  Mexico,  are  laterally  compressed 
blades  without  accessory  basal  cus- 
pules in  p2,  but  with  these  well  devel-         ^    ^    *_*.  ^  ^  ,  _* ,  *   «r 

^         .  Tk    i_  L       i_  Fig.  3.   Artiodactyl  referred  to  TTato^tfAto 

oped  in  ps.      P4  has  the  characteristic       dorteyana.     Astragalus,  distal  end  of  tibia. 

cingulum-like   heel,   but  the  anterior      outer  a^d  superior  vi^  of  lower  jaw.  nat. 
^  rise.     No.  16617.     Gray  Bull  beds.  Big- 

CUSpule  IS  broken  on.  horn  Wasatch,  Wyoming. 


Pig.  4.     Artiodactyl  inseparable  fjrom  Waaatehia  dor§eyana.     Lower  Jaws,  external  and 
superior  views,  nat.  size.    No.  10295.     Largo  beds  (  >  Lost  Cabin,  Wind  River),  New  Mexico. 


Wasatchia  lysitensis  n.  sp. 

Type.  Fragments  of  right  and  left  mandibular  rami  with  mi-j  (Amer.  Mus.  Coll. 
No.  15660).  From  the  Lysite  formation  (Wind  River  group)  on  Fifteen-mile  Creek 
otherwi.s(»  known  as  Dry  Cottonwood  Creek,  Buffalo  Basin,  Wyoming.  Amer.  Mus. 
Exp.  1911. 

Paratype.     Fragment  of  the  right  maxilla  with  m*,  m'  and  part  m*,  lower  mi 
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and  parts  of  nu  axid  ma  and  a  small  incisor,  probably  a  lower  (Amer.  Mus.  Coll.  No. 
14936).  From  the  L3nsite  formation  (Wind  River  group),  upper  part  of  the  section, 
Cottonwood  Draw,  Wind  River  Basin,  Wyoming.    Amer.  Mus.  Exp.  1009. 


MeamremenU, 

Paratype,    Type, 
No.  14030.   No.  15600. 

mm.      mm. 

m>-m» 23.7 

m^  ant.-post.  diam.  externally.  ..:....* ..7.1 

"  "  "     throuj^  center 6.4 

ms        "  "    externally 8.7 

"         "  "    througji  center 7.3 

m»        "  "    externally 7.6 

m^  greatest  trans,  diam 9.1 

n^       "  "        "    11.1 

ma  ant.-post.  diam. 8.2 

ms        "  " 9.1  8.7 

ms        "  "    10.4 

mi  trans,  diam.  through  heel 6.3  6.7 

"      "         "  "      trigonid —  6.8 

ms     "         "  "      heel 7.6  7.9 

"      "         "  "      trigonid 6.8  7.2 

ms     "        "  "      heel 6.7  6 

ms     "        "         '"      trigonid..... —  6.7,     7 

Closely  approaching  Helohyus  plicodon  in  size,  but  undoubtedly  refera- 
ble to  Wasatchia  (of  which  it  is  the  largest  known  species)  from  the  character 
of  the  heel  of  the  last  lower  molar  which  differs  from  that  of  Helohyus  in  the 


Pig.  6.  Pig.  6. 

Pig.  5.     WaBotchia  lytitentit,  mi-s  of  right  side,  superior  view,  nat.  size.     Second  molar 
reversed  trom.  opposite  side.     Type  specimen.  Xo.  15660. 

Pig.  6.    Wataichia  lytitentit,  upper  molars,  nat.  size.     Paratype.  No.  14936. 

reduction  of  the  hypoconulid  and  entoconid  and  the  closer  juxtaposition  of 
these  cusps.  Except  in  badly  worn  teeth,  a  small  paraconid  is  always 
present.  Traces  of  anterior  and  external  cingula  appear  on  the  lower 
molars.    The  enamel  is  almost  smooth. 

No.  14936  is  associated  as  paratype  from  the  shape  of  the  heel  of  ma, 
which,  although  somewhat  more  worn,  is  indistinguishable  from  that  of  the 
type.  The  upper  molars  are  suggestively  like  those  of  Helohyus,  differing 
in  having  the  greatest  anteroposterior  diameter  through  the  outer  cusps 
while  those  of  Helohyus  are  squarer,  their  anteroposterior  diameters  at  the 
center  being  the  same  as  at  the  outer  margin.    M}  and  m^  are  quadrituber- 
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cular  with  hypocones  as  large  as  in  Helohyus.  M?  seems  to  have  been  tri- 
tubercular,  but  the  posterior  portion  of  the  crown  is  broken  off.  Prominent 
tubercles  rise  from  the  external  cingulum  at  the  base  of  the  metacone  in 
m'  and  m*.  A  similarly  situated  tubercle  has  been  observed  in  m*  of  HeUh- 
hyu8  and  perhaps  may  be  found  to  occur  occasionally  on  some  of  the  other 
molars.  Cingula  probably  complete  except,  perhaps,  internally.  Small 
tubercle  on  anterior  cingulum  opposite  notch  between  protocone  and  proto- 
conule  absent.  The  presence  of  this  tubercle  is  a  specific  character  in 
Helohyus  plicodon.  It  is  not  found  in  H,  milleri  and  will  serve  to  separate 
the  teeth  of  H,  plicodon  from  those  of  Wasatchia  lysitensis  which  approadi 
them  so  closely  in  size.  Enamel  almost  smooth. 
The  incbor  is  a  small  spatulate  tooth,  probably  referable  to  the  lower  series. 

BunophoruB  new  genus. 

Dentition  y,  y,  ^,  3,    Upper  teeth  unknown.     Lower  premolars,  except  probably 

the  first,  double-rooted,  not  separated  by  diastemata;  premolars  not  much  com- 
pressed lateraUy,  anterior  basal  tubercles  small  or  absent,  heelsc  ingulum-like  ledges 
broader  in  p4  than  in  ps;  no  deuteroconid  on  lower  premolars. 

Molar  cusps  bunoid;  paraconid  vestigial  or  absent;  heels  of  anterior  molars  as 
wide  as  or  a  little  wider  than  trigonids;  in  m«  heel  much  narrower  than  trigonid,  with 
hypoconid  smaller  than  protoconid  and  hypoconulid  exceeding  in  size  the  entoconid. 

Mandible  strongly  convex  inferiorly,  rapidly  increasing  in  depth  below  mi. 

Bunophorus  etsagicus  (Cope), 

Type.  Trigonolestes  etsaffuma  Cope,  right  and  left  halves  of  the  mandible  (Amer. 
Mus.  Coll.  No.  4698).  From  the  Bighorn  Wasatch,  Bighorn  Basin,  Wyoming. 
J.  L.  Wortman  collector,  1881. 

Measurements. 

mm. 

Pi— mi 38 

mi— mi 23 . 5 

Pi,  long  diam 7.5 

P4      "        "     7.5 

mi     "        "     6.5 

m,     "        *'     7.5 

mi     "     9 

Pi  trans,  diam 3.8 

P4       "         "     4.8 

mi      "         "    across  heel 5.8 

"       "         "         "     trigonid 5.3 

m,      "         "         "     heel 6.8 

"       "         *'         "     trigonid 6.8,7 

m, heel 5.3 

trigonid 7 

Depth  of  mandible  below  pi 10 

•*      "  "  "      m, 15.3 


874 


BvBdbi  Afmrtem  Jtftwtum  «J  NabtmL  HiMory.     [Vol.  XXXZU, 


tn  is,  in  put,  as  f<dIow8:  — 
mnoUr  ia  obsolete,  and  that  of  the  fourth  is  a 
chibit  an  anterior  basal  tub^>cle,  and  in  both 
13te  true  molan  viden  posteriorly  to  the  ante- 
The  latter  contracts  rapidly  to  a  narrow  heel, 
lie,  and  the  median  <meB  of  the  last  molar  are 
\  and  the  oiamel  is  smooth. 
Ilie  ramus  is  not  robust,  and  is  of  moderate  depth.    Its  inferior  border 
below  the  middle  tA  the  last  m<dar  tooth,  and  posteriorly.    There  Is  a 
'  inental '  foramen  below  the 
omtact  of  the  fourth  pre- 
molar and  first  true  molar." 
Ths  generic  distinctness 
of  B.  etaoffieui  was  recog- 
nised by  Wortman  in  1898. 
Referring  to  Paatoletitet  (L  e. 
TrinonoUatea)     he     writes: 
"From  this  genua  I  exclude 
the  type  of  PantoUatea  et- 
tagicus  Cope  as  belon^g 
to  a  distinct  genus  ances- 
tral to  and  leading  directly 
up  to  the  bunodont  Artio- 
dactyla.   It  is  very  probably 
synonymous    with   Eohyus 
dUtana  Marsh,  who  properly  placed  it  among  the  BunodonU." 

But  little  need  be  added  to  Cope's  description.  In  his  figure  (Tertiary 
Vertebrata,  pi.  xxve,  fig.  24a3  only  one  alveolus  for  ps  is  shown  whereas  the 
specimen  shows  a  second  alveolus  for  the  anterior  root  of  this  tooth.  The 
advanced  state  of  wear  of  the  anterior  molars  has  destroyed  all  trace  of  the 
paraconid  if  this  cusp  was  ever  present  in  a  vestigial  condition  as  seems 
possible  from  what  has  been  observed  in  the  other  species  of  Bunophorus. 
Not  the  slightest  trace  of  paraconid  is  seen  in  the  almost  unworn  third 
mdar.  Cingula,  though  feebly  developed,  are  not  entirely  wanting.  A 
faint  anterior  cingulum  occurs  on  mj  and  may  have  been  present  on  mi. 
Faint  traces  of  discontinuous  external  cingula  may  be  seen  on  all  the  molars. 
Enamel  practically  smooth. 


Fig.  7.  Bunophorm  iliagicvt.  ouMr  side  Ot  left 
nmiu  trith  )>i  reversed  from  oppodte  idde  and  nipe- 
ilor  view  of  rtsht  ramua,  nat.  slie.  Type  apectmen 
No.  4696. 
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Bunophorus  macropternuB  (Cope). 

Type.  Phenacodua  macroptemua  Cope,  a  fragment  of  a  right  mandibular  ramus 
with  mi-j  (Amer.  Mus.  Coll.  No.  4395).  From  the  Bighorn  Valley,  Wyoming.  It  is 
not  certain  to  what  horizon  the  specimen  belongs  (i.  e.  whether  Wasatch,  Lysite  or 
Lost  Cabin).    J.  L.  Wortman  collector,  1881. 

Measurements. 

mm. 

mi,  long  diam 6.1 

m,      "       "     6.5 

m,      "       "     9.2 

mi  trans,  diam.  across  heel 5.1 

"     trigonid 4.8 

m,       "         "  *'     heel 6.2 

"     trigonid 6 

m,       "         "  "     heel  (approx.) 4.3 

trigonid 6 


t(        <<         tt  it 


Oriffinal  description. —  "  This  species  is  apparently  rare,  being  represented 
by  only  one  mandibular  ramus,  which  supports  the  posterior  three  molars, 
and  a  possible  second  ramus  with  molars  IV  and  V.  The  first  and  second 
true  molars  are  much  like  those  of  P.  vortmani,  but  the  third  is  relatively 
larger,  and  has  an  especially  elongate  heel.  In  P.  vortmani  the  last  molar 
is  constricted,  and  narrower  than  the  penultimate.  In  P.  macroptemus 
there  is  a  weak  external  and  no  internal  cingulum.  The  tubercles  of  the 
last  two  molars  are  quite  regularly  conical,  while 
the  external  pair  of  the  first  molar  wear  into 
crescents.     Smaller  than  P.  vortmani.*' 

Readily  separable  from  Phenacodiuf,  to  which 

.     ,         ,  1  ii  1    1         1        •  ^^'    ^'     Bunophorut   ma- 

lt has  been  erroneously  referred,  by  the  increase      croptemuM,    part    of   right 

in  size  posteriorly  of  the  molars  (instead  of  de-     mandibular  ramua,  superior 

.      r»,  J     \    1       .1      1  .1       view,  nat.  size.     Type  sped- 

creasing  in  size  as  in  rnenacoaus),  by  the  bunoid      men  No.  4395. 

outer  molar  cusps  in  contrast  with  their  buno- 

crescentic  character  in  Phenacodus,  and,  finally,  in  the  greater  posterior 

extension  of  the  h^-poconulid  in  m^  and  its  greater  degree  of  isolation  from 

the  remaining  cusps  of  the  heel  than  in  Phenacodus. 

Ch^'ing  to  the  incompleteness  of  ms  in  the  type  of  B.  macroptemus,  com- 
parison with  B.  etsagicus  cannot  be  made  as  closely  as  might  be  desired,  but 
in  all  respects  in  which  the  specimens  can  be  compared  there  is  not  sufficient 
difference  to  warrant  more  than  a  specific  separation.  The  teeth  of  JB. 
macroptemus  are  somewhat  smaller  than  those  of  B.  etsagicus.  A  minute 
paraconid  seems  to  have  been  present  in  mi  of  the  type,  but  this  cusp  is 
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entirely  wanting  in  m2.  A  vestige  of  it  is  found  in  m3.  In  the  smaller 
species  of  Wasatchia,  which  approach  B.  macroptemtts  in  size,  the  paraconid, 
though  small,  is  present  in  all  the  molars.  Cingula  are  more  strongly  de- 
veloped than  in  B.  etsagicus,  both  anteriorly  and  externally,  but  are  lacking 
internally.  A  continuous  external  cingulum  is  present  about  the  outer 
cusps  of  ma,  while  in  mi  and  mj  it  is  interrupted  about  the  base  of  the  hypo- 
conid.    The  enamel  is  slightly  rugose. 

Cope's  second  specimen  (No.  4394  Am.  Mus.),  a  fragment  of  the  right 
mandibular  ramus  with  the  first  and  second  molars,  has  the  teeth  badly 
worn  and  lacks  the  diagnostic  third  molar.  As  m2  shows  a  well  marked 
trace  of  the  paraconid,  a  cusp  which  is  absent  or  at  best  but  slightly  indi- 
cated in  the  molars  of  Bunophorus,  we  may  be  justified  in  referring  the 
specimen  in  question  to  Wasatchia, 


LophiohyUB  new  genus. 

Dentition  jl^.J.  ^H^^fl*,  vr^^fll,    upper  dentition  almost  unknown. 

Incisors  spaced,  crowns  small,  second  conical,  recurved.  Canine  large,  long,  perhaps 
laterally  flattened  (only  a  fragment,  split  longitudinally,  is  preserved).  Anterior 
premolars  double-rooted,  widely  spaced  and  trenchant.  Molars  known  only  from  a 
fragment  or  two,  not  unlike  Helohyus. 

In  the  lower  series,  the  tips  of  the  alveoles  of  two  incisors  and  the  alveolus  of  a 
small  canine  are  preserved.  Pi  single-rooted,  P2-4  double-rooted.  Wide  diastemata 
behind  c,  pi  and  pa.  No  anterior  basal  cuspule  on  pa,  posterior  cuspules  cingulum- 
like,  broader  in  p*  than  in  pa.  Crowns  moderately  compressed  laterally.  No  deuter- 
oconid. 

Lower  molars  with  very  small  paraconid.  Heels  of  anterior  molars  wider  than 
trigonids,  that  of  ms  with  large  hypoconulid  supporting  several  minor  tubercles. 
External,  anterior  and  posterior  cingula  present  on  the  molars.  Enamel  finely 
rugose. 

Mandible  decreases  slightly  in  depth  anterior  to  pa,  but  otherwise  is  of  about  the 
same  depth  throughout.  Skull  with  high,  thin  sagittal  crest,  rapidly  sloping  down- 
ward and  forward  to  its  point  of  divarication  back  of  the  postorbital  processes, 
between  which  the  inclosed  frontal  tract  is  smooth. 


Lophiohyus  alticeps  n.  sp. 

Type.  An  incomplete  crushed  skull,  lower  jaws  and  fragments  of  cervical  verte- 
brae (Amer.  Mus.  Coll.  No.  1518).  From  the  Bridger  formation.  Twin  Buttes, 
Sweetwater  County,  Wyoming.     Amer.  Mus.  Exp.  1893. 


[ull  and  lower  ]•«,  n 


lis.  10.  Fis.  n. 

Fig.  10.  LopMohvut  attictp;  superior  view  oT  right  raiDUS  of  loirer  jaw,  oat.  size.  In- 
or  Blveoll  litKrIed  from  oppoaite  side.    Type  ipecimea.  No.  1618. 

Fig.  11.  Lophiohv"!  allicipi.  donal  view  of  part  of  skuU.  Dat.  size.  Trpe  spedmeD, 
>.  IfilS. 
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MeoiurtmenU. 

Length,  lower  jaw,  incisors  to  condyles  (partly  estimated) 133 

"      lower  dentition  (pi-mi) 73.5 

"      premolar  series  including  diastematA 41-43 

■'      true  molar  series 33 

"       AlveoluH  of  pi  4.5;   Alveolus  of  ps  7;  pi9;   pi 9 

"       pOBtcaoine  diastema  6;  2nd  diastema  5;   3d  diastema 5.6 

"      mi  9;  m,  10;  mj  (estimated  partly) 14 

Depth  of  jaw  at  back  of  symphysis  bet.  pi  and  pi 18 

"  m, 22 

Greateat  width  of  p.,  3.5;  p..  4;  ra,,  6-5;  m,. 7.5 

As  but  one  specimen  of  a  single  species  is  known,  the  generic  and  specific 
characters  cannot  be  separated  at  present,  Apparently,  we  have  in  Lophio- 
hyw  a  form  closely  related  to  Hehkyva,  but  differing,  so  far  as  comparison 
can  be  made,  chiefly  in  the  greater  spacing  of  the  anterior  lower  premoUrs, 
the  less  strongly  developed  paraconid  and  the  presence  of  strong  external 
cingula  on  the  lower  molars.  Probably  other  dilTerences  would  appear  if 
both  forms  were  known  from  more  complete  material. 

The  conical,  widely-spaced  incisors  of  Lophwhyus  resemble  in  a  way 
those  of  the  type  of  the  problenmtic  Bridger  genus  Itkygrammodon  came- 
loidei  (No.  10125  Princeton  University  Museum,  Fig.  12),  which  is  possibly 


Fig.  12.  Ithyeraiimodon  camtloidtt.  side  view  of  rlgbt  premaillla,  nkt.  die.  Tj'pe 
ipeclmeD.  No.  1D125,  Princolon  University  Miueum. 

Fig.  13.  Two  upper  moUra  of  an  u-Uodkccyl  rrom  the  Brtdger  Ekicene,  lul.  lUe.  No. 
10064.  PrlQceton  Unlveraliy  MusBiim. 

an  artiodactyl  resembling  Uehhyus  or  Lopkiohyiut.  Two  upper  molars 
from  the  Bridger  (\o.  10084  Princeton  University  Museum,  Fig.  13)  may 
belong  either  to  Ukygrammodon  or  to  Marsh's  Helokyua  lentus,  or,  possibly, 
to  an  undescribed  genus. 

B«lohyu8  Marsh. 

Dentition  ..  .,  '"^  4  ''  '  3*  l^PP^''  incisors,  canine  and  anterior,  premolaza 
unknown;  p*  trenclmnt.  with  small  dculcroconc;  p*  with  largo,  conical  deuterooone, 
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duAtly  trBnduAt  protoflone,  ti^lII^  but  diitinct,  prostyle  vid  stroiiff  oinsuliiiii, 
noonqilete  only  about  mner  ride  of  deuteroome. 

Uolus  1  ind  2  qaAdritubereuInr  with  weU-derdoped  intennediatea;  hypoocAe 
k  Muall  map  rioing  fRHn  the  dngulum,  cmaller  than  the  postwior  intermeduitc. 
Hjrpoeone  in  m*  indpieDt  and  tooth-crown  pnotJcally  tritubemul&r.  Cingula  stnmg 
and  oontinuouB,  except  tar  a  di^t  mt«Riqitkui  intanuUy.  EdudbI  finely  nigoee. 
Ompm  bunoid. 

Is  the  lower  BRke,  pi  ia  {Kidwbly  sin^rooted,  tlw  remaining  premolars  dwd>le- 
noted,  trcodiaitt,  with  dngulum-lite  beds  in  pi  and  pt  and  a  minut«  antoior  ouspule 
OB  p<.    Short  disetemata  back  of  pi  and  pi.    No  deutotMonid. 

Lower  molan  wiUi  paraoonid  always  pnaent.  Heels  wider  than  trigmids  in 
•h  and  nu.  a  iitUe  nanower  En  nn.  Hypooonulid  in  mi  large,  atUa  bearing  aaceasmy 
tMbwclci.    Sight  anterior  and  disccmtinuoua  external  dngula.    Enamel  finely 


HvltArni  mUltrt  n.  sp. 

naxOla  with  pMn',  and  anterior  half  of  left  maadible  with  pr-mf 
1.  No.  12151).  From  the  Bridgv  (rarmation  (C6,  Lone  Tree  white 
ric  poBtoffioe,  Henry's  FoA  of  Green  River,  Sweetwater  Coun^, 
r.  Mus.  Expd.  19H.    Tbe  ^McieB  is  named  in  lumcir  of  its  ctdleator. 


m>-m» 30 

p*  longdiam 7.5 

m'     "       "     9.75 


p*  trans,  diun , .9 

m'      "        "    at  widest  point  (approx.) 11 

m'      "        "     "       "         ■'     13.5 

m*      "        " '     14.5 


Pi-mi 

Pi.  long  diam... 


P),  trans,  diam 4 

P<       "        "     5 

roi      "        "    at  widest  point  across  heel 7.5 


Somewhat  larger  than  Hehhyua  jiicodon  from  which  it  differs  in  the 
itronger  development  of  an  accessory  tubercle  on  the  low  crescentic  ridf^ 
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sweeping  forward  and  outward  from  the  anterior  margin  of  the  deutero- 
cone  in  p*,  in  the  propor- 
tionately less  strongly  devel- 
oped hypocone  in  m^  and  m*, 
in  the  greater  degree  of  en- 
largement of  the  metaconule 
in  m',  which  gives  the  poste- 
rior margin  of  this  tooth  a 
greater  degree  of  convexity 
than  in  H,  plicodon,  and, 
finally,  in  the  greater  projec- 
tion externally  of  the  antero- 
extemal  margin  of  m'  and  m' 
than  occurs  in  the  species 
just  mentioned. 

Except  for  larger  size,  the 
characters  of  the  lower  den- 
tition are  as  in  H,  plicodon. 
As  mz  is  not  preserved,  com- 
parison cannot  be  made  with 
Marsh's  H.  validus  and  H, 
lentu8  which  are  known  only 
from  this  tooth.    Apparently 

the  new  species  is  somewhat  ^^-  ^^'    ^«'<»*i'««  *»*"*"•  «»»-•  of  left  side  and 

outer  and  superior  views  of  left  mandibular  ramus, 
larger  than  Helohyus  valtdus,      nat.  size.    Type  specimen.  No.  12161. 


HelohyuB  plicodon  Marsh, 

Measurements. 

12147  Am.  Mus. 
mm. 

Length,  p«-m» 31 .5 

"       p* 7 

"       m» 7.5 

m« 8.5 

"       m» 8.5 

Greatest  width,  p* 7.5 

"    m» 9 

"     m« 11 

"     m« 11 

12140  Am.  Mus 
mm. 

Length,  ps-m, 43 

"       Pa 8 


tvuliMe  has 
to  better  *d-, 
nd  need  not 


Fig.  15.  Htleftiiut  plicodon.  upper  p^m'.  nkt.  rite,  No.  12147,  Side  Bnd  superior  views 
or  left  b&lf  of  lower  ]ai*,  a*t,  sUse.  No.  12149.  Last  molar  and  a  small  rragmentof  the  jaw 
supplied  nt)in  No.  13148. 

be  repeated,  Helohyus  plicodon  13  distinguishable  from  H.  miUcri  by  its 
smaller  size,  proportionately  stronger  development  of  the  hypocone  in  m^ 
and  m*,  the  straighter  posterior  border  of  m'  owing  to  the  smaller  posterior 
intermediate,  and  by  the  approximately  equal  projection  of  the  external 
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cusps  in  m'  and  to'  while  in  H.  miUeri  the  antero-extemal  projects  farther 
outward  than  the  postero-external.  From  //.  validvs  it  oiay  readily  be 
separated  by  the  very  much  smaller  hypoconulid  on  mi  (see  Pig.  16).  H. 
Untva  (Fig.  17)  if  correctly  referred  .<B~t_ 

to  the  genus  Hehhyua,  is  a  very  much        '■^-^  fi'-^Mr^^^k 

larger  form.    A  small  tubercle  occur-       (^Bj^k  vJB^^K^^ 

ring  on  the  anterior  cingulum  of  the 
upper  molars  opposite  the  notch  be-        „  ' 

f''  •'•^  Fig.    IB.      H'lokvm   >ali(luj,  lut,  right, 

tween  the  protocone  and  protoconule     lower  molar,  dm.  nxa.    No.  laeM. 

is  present  in  Helohyw  plicodon,  but     .  ^-  "■    «•'<■*»«•  '"""■  ""t-  ^W". 

,  .      „         .„      .  lower  mol«r.  nM.  dw.     No.  12150. 

absent  in  H.  ■miUen. 


Halohyua  validus  and  Helohyui  lentus. 

Each  of  these  species  is  represented  in  the  American  Museum  collections 
by  a  single  tooth.    That  referred   to  Helokyua  lentia  (No.  12150,  Amer. 
Mus.  Coll.,  Fig.  17)  is  from  the  Bridger  formation  (D3),  Henry's  Fork  HUI, 
Sweetwater  County,   Wyoming.    A  fragment  of    the   right  mandibular 
ramus  with  the  lust  molar  in 
place  (Amer.  Mus.  Coll.  No. 
12694,    Fig.    16)    from    the 
Bridger  formation   (BS),  on 
the  middle  portion  of  Cotton- 
wood Creek,  Bridger  Basin, 
Sweetwater    County,    Wyo- 
ming, apparently  pertains  to 
H.  Totidus. 

The  Skull  of  Helohtuh  (?). 

The  posterior  half  of  a 
skull  (Amer.  Mus.  Coll.,  No. 
13079)  associaled  with  an 
upper  p'  froTii  the  Bridger 
formation  (Bj,  mouth  of 
Summers'  Dry  Creek,  Sweet- 
water Count  J',  \\'yi)ming, 
Amer.  Mas.  K.tp.,  V.Kk])  is 
probably  referidiic,  from  it.s 

size,   either  to    Ilrlohuiia  or 

,      ,.   ,  Fig.  18.     //<lut|i~>  (T).  bMlcranUI  nrraceorikuU, 

Lophiohyus.  nal.  BiiB.     No.  iao79. 
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.  Id  the  basicmnial  ngkni  (^.  18)  many  striking  resemblancea  are  found 

to  the  structure  of  the  same  tract  in  Dielubuiu  feportno,  aa  figured  by 

StiUin.    Tbe  most  noticeable  of  these  rescn^blances  spears  in  the  absoioe 

and  auditory  meatus.    What  seems  to  be  the  bulla  is 

as  shown  by  an  orifice  (the  fenestra  rotunda)  on  its 

iriorly.    As  Stdilin  observes,  this  structure  may  have 

nmoB  to  all  the  Artiodactyla.    It  is  perhaps,  therefore, 

as  peculiarly  dichobonid  thou^  certainly  retained  in 

1  be  seen,  latea-,  it  occurs  also  in  Eomaeodon.    The  large 

1,  the  long,  bioad  panuna8t(»d  processes  and  the  over^ 

Old  [ffocess  by  a  lan^la  of  the  squamosal  are  found  in 

IS  (T)  and  Bomacodon.    The  rranaining  features  of  the 

in  be  ascertsiaed  to  better  advantage  from  the  drawing 

On  the  dorsal  surface  of  the 

those  of  Lophiohyug.    The 

ill  seems  to  have  heea  some- 


HomModon  Monk 

'^^""'^^^  f>  D  it  §■  ^^P"  inoiKni  unkpown;  eaniiie  about  equal  to  p*  b 
•nterapaeterior  diameter;  aateribr  ptwrndai*  probably  trenchant  and  but  littk 

P'  triple-rooted,  trenchant,  with  small  deuterocone  and,  in  some  specimens, 
a  faintly-indicated  tritocone;  anterior  basai  ciupule  very  email;  cingulum  coDtinu- 

F*  with  lai^,  conical  deuterocone,  aUghtly  trenchant  protocone,  prominent 
anter[>-  and  poetero-extemal  cuspules  and  a  cingulum  continuous  except  (or  inl«rnal 
interruption. 

M'  and  m'  quadritubereular  with  conical  euapa,  the  outer  pair  slightly  trenchant 
ant«ropoBteriorly,  well-developed  intermediates  and  prominent,  though  small,  hypo- 
cone,  indicated  as  a  well-diiTercntiated  conical  cusp.  In  m',  the  hypocone  is  entirely 
absent,  the  posterior  intermediate  being  aa  large  as  the  protocone  in  some  specimens. 
Cingula  heavy  and  complete  except  internally  around  base  of  protocone.  Praminent 
parastyle,  no  mesoBtyle  unless  s  conical  tubercle  sometimes  seen  between  the  outer 
cusps  in  m*  may  be  so  interpreted;  incipient  lo  small  metastyle. 

Lower  incisors  unknown  but  probably  three.  Canine  as  large  in  cross-section  as 
first  premolar.  Pi  single-rooted,  remaining  premolars  double-rooted,  trenchant. 
Pi  with  cingulum-like  heel  and  prominent  anterior  basal  tubercle;  p(  without  deu- 
teroconid,  but  with  prominent  anterior  tubercle  and  almost  aa  prominent  posterior 
basal  tubercle  rising  from  cingulum-like  heel.  Premolars  practically  in  close  series. 
A  short  disstema  between  c  and  pi. 

Lower  molar  cusps  bunoid  internally,  slightly  buno-setenodont  externally,  para- 
conid  absent  on  anterior  molars  and  but  feebly  developed  in  m,;  heels  wider  than 
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trigonids  in  mg  and  mi  and  of  about  the  same  width  in  mi.  Hypoconid  the  largest 
«UBp  in  the  heel;  in  roi  hypoconulid  slightly  smaller  than  entoconid  and  all  the  ciupa 
of  the  heel  high  and  conical.  No  internal  cingula;  slight,  diecontinuoua  antericff, 
external  and  posterior  cingula.     Enamel  Bmooth. 


Fig.  19.     Homacoitn  tannnn,  Bkull.  nat.  size,  Bide,  loirar  and  mperior  viewt.     No.  ISOOS. 

SkuU.  The  skull  of  Uomacodon,  here  figured  for  the  firat  time,  though 
somewhat  daniagcil,  is  quite  uncrushed.  Its  salient  features  may  be 
summarized  as  follows:  — 


[VoLxxxm, 

9*  at  ft  broadly 
temporal  ridge* 
Msed  poaterioriy 
ufied  buUft  ftDd 
caqmsed  petrouft 
the  same  aa  in 


3ridger  formation 
!oun^,  Wyoming. 


Skull,  length  from  tuiterior  border  of  canine  to  condyle 71 

"     width  between  orbits 24 

"         "     at  poHtorbital  constriction 14 

"     height  above  m' 22 

c-m',  length 35 

p*,  length 4.6 


p-   V 


m'      "     anteriorly 

Generic  and  specific  characters  not  separable  at  present. 


1914.]  Sinclair,  Eocene  Bunodont  Artiodactyla.  287 

Nanomersrx  Marsh. 

Original  description, —  "This  genus  appears  to  be  nearly  related  to 
Homacodon,  with  which  it  agrees  in  several  respects,  but  may  be  distin- 
guished from  it  by  the  fact  that  the  fibula  is  reduced,  and  coossified  dis- 
tally  with  the  tibia.  The  lower  jaws  are  more  slender  and  compressed  than 
in  Homacodon,  and  there  b  a  short  diastema  between  the  canine  and  the 
first  lower  premolar.  The  bones  of  the  skeleton,  even  the  vertebrce,  are 
very  hollow. 

The  humerus  is  perforated  above  the  lower  condyle,  and  the  inner 
condylar  margin  is  without  the  process  characteristic  of  Homacodon.  The 
radius  and  ulna  are  separate,  but  the  latter  bone  is  quite  slender.  The 
fibula  is  incomplete.  The  lower  part  has  coalesced  entirely  with  the  tibia, 
but  the  suture  remains  distinct,  except  in  very  old  individuals The  pres- 
ent species  is  only  about  half  as  large  as  Homacodon  varans,  and  is  thus  one 
of  the  smallest  Eocene  Artiodactyles  known." 

A  fragmentary  specimen  in  the  American  Museum  collection  (No.  12375, 
Bridger  Cl,  Twin  Buttes,  Sweetwater  Co.,  Wyoming,  Exp.  1904)  agreeing 
in  size  with  Homacodon,  has  the  tibia  and  fibula  fused  distally.  Another 
specimen  of  Homacodon  has  the  humerus  perforated  by  a  supra-condylar 
foramen.  Until  better  material  is  available,  Nanomeryx  may  be  regarded 
as  rather  doubtfully  separable  from  Homacodon, 


Sarcolemur  Cope. 

It  seems  probable  that  this  genus,  formerly  regarded  as  a  primate, 
should  be  included  among  the  Artiodactyla  and,  possibly,  referred  to  the 
DichobunidsB,  although  the  artiodactyl 
type  of  astragalus  has  not  yet  been 
found  in  association  with  the  teeth.  It 
may  be  readily  recognized  by  the  devel- 
opment of  a  prominent  deuteroconid  on 

1         .1  ■        ,•  #  11  II  Fig.  21.      Sarcolemur   pygmaut,   right, 

P4,  by  the  retention  of  a  well-marked      ^^^^  p^^,    ,^,^^  ^^,^j  ^^^     ^^ 
paraconid  on  all  the  lower  molars  and      12043. 
by  the  more  strongly  niarke<l  bunosele- 

nodont  character  of  the  outer  molar  cusps  than  is  found  in  Homacodon. 
A  maxillary  fragment  with  p^-m'  (Amer.  Mus.  Coll.,  No.  12043)  from  the 
Bridger  formation,  C3  on  Henry's  P'ork  at  Burnt  Fork  postoffice,  Sweet- 
water County,  Wyoming  is  probably  referable  to  Sarcolemur  (Fig.  21).  P* 
resembles  that  of  Homacodon,  but  the  deuterocone  is  higher.     M*  and  m* 
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ue  quadiitubercular  with  s  small  conical  hypocone  and  a  prominent  Bty\» 
OD.  the  anterior  dngulum  opposite  the  notch  between  protocone  and  proto- 
ocauile.  A  smaller  sfyle  b  found  on  the  outer  dngulimi  of  m^  between  the 
paraoone  and  metacone.  This  portion  of  the  crown  is  broken  off  in  the 
nmabing  teeth.  In  m*  the  crown  ia  tritub^cular,  the  nLetaconule  is  no 
brgtr  than  the  protoconula  and  the  hypooone  is  absent,  unless  a  very  sli^t 
deration  oi  the  posterior  cingulum  is  to  be  int^preted  as  an  incipient  (or 
should  it  be  vanishingT)  hypocone. 


p",  tenth  (i«inw.).. 


p",  width 6.3 


lUeronu  Lmdg, 

Two  mandibular  fragments  from  the  Bridger  are,  apparently,  referable  to 
this  little  known  genus.    One  of  them  with  mt  and  an  (Amer.  Mus.  Coll., 


Fig.  22.T  ilier 
a.     No.  12143. 
Pis.  23. ,  Miet 


HI  sp..  pi-ini,  superioc  uid  Ii 


IT  vlem.  twice  natural  dze.     No.  12144. 


No.  12143,  Fig.  22)  from  Bridger  D4,  on  Henry's  Fork  at  Burnt  Fork  post- 
office  agrees   in  size  with   M.  CMpidahu  while   the  other  one   (Amer. 
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Mus.  Coll.,  No.  12144)  from  Bridger  D4  on  Henry's  Fork  Hill,  is  smaller. 
Microstis  resembles  Sarcolemur  in  retaining  a  large  deuteroconid  on  p4  but 
has  lost  the  paraconid  on  the  posterior  molars,  retaining  but  a  trace  of  it 

on  mi  (Fig.  23). 

MecLsuretnents. 

No.  12143.      No.  12144. 

mm.  mm. 

P4,  length 4 

mi      "     3.8 

m,      "     4.9  4.1 

m,      "     5.1 

P4,  width 2 

mi     "     across  trigonid 2.5 

'*       "         "     heel 2.9 

m,     "         "     trigonid 3  2.8 

"       "         *'     heel 3.5  3 

mi     "         "     trigonid 3.2 

"      "         "     heel 3.2 

MicroBUB  ?  sp. 

A  fragment  of  a  right  half  of  a  mandible  with  mi-s,  from  Bridger  C5 
on  Henry's  Fork  Hill  (No.  12145,  Am.  Mus.  Col- 
lection) is  perhaps  referable  to  Microsus.     It  has 

a  fairly  strong  paraconid  on  the  first  molar,  with  li^i 

faint  indications  of  this  cusp  on  the  remaining  teeth.  ^^  24.    Microiua  ?  sp.. 

As  the  range  of  cusp  variation  in  this  genus  is  not  fragment  of  right  mandible 

yet  known,  the  specimen  is,  for  the  present,  referred  J^^  "^rturai^rfM.  ^No! 

doubtfully  as  above.  12145. 

Measurements. 

mm. 

mi.  length 4 

mj        "     4 

m,        "     4.5 

mi,  width  across  trigonid 2.4 

"     heel 2.8     . 

wt,       "  "      trigonid 2.8 

"      heel 3 

m,.       "  "      trigonid 2.7 

heel 2.7 


<i  (<  <( 


Diacodexis  Cope. 
7   7   ?   3 

Dentition  ^,  ^,  ^,  .^,     Of  the  upper  premolars  only  the  third  and  fourth  are 

known.  P*  rreHcontio-tronchant,  with  Hmall  deuterocone  and  antero-extomal  style; 
p*  with  large  <l(nit4T()cone  and  nuHlium  sized  antero-extemal  style;  outer  cuap  cn»i>- 
centic-trencliant,  inner  cusp  buno-selenodont;  cingulum  continuous. 
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Upper  molars  tritubercular;  hypocone  not  yet  differentiated  from  cingulum; 
inteniBil  cusp  buno-eelenodont,  external  cusps  bunoid  with  trenchant  edges.  Inter- 
mediates well  developed.    Cinsuluin  interrupted  internally  on  m'  and  m',  continuous 

Lower  molar  cusps  bunoid  with  slight  suggestion  of  buno-eelenodont  pattern 
externally.  Paraconid  usually  well  developed  and  present  on  all  the  rooiors  (excep- 
tionally absent.)'  Heels  of  anterior  molars  wider  than  trigonids;  in  mi,  heel  a  little 
narrower  than  trigonid,  hypoconid  as  large  as  protoconid.  hypoconulid  either  larger 
than,  or  equal  to,  entoconid. 

Mandible  with  medium  inferior  convexity,  gradually  increasing  in  depth  posle- 

The  type  specimen  o!  the  genus  Diacodexis  is  a  composite,  originally 
described  as  Pkenacodus  laticuneits,  and  combines  upper  premolars  of 
Eokippus,  upper  molars  of  Hyopsodus  and  the  last  lower  molar  of  an  artio- 
dactyl.  The  lower  molar  was  used  by  Cope  in  defining  his  P.  laticuneus. 
Later  (1882),  the  reference  of  this  species  to  Pkenacodus  was  dropped  and 
the  new  genus  Viacodexia  substituted.  As  indicated  above,  the  only 
portion  of  the  type  specimen  to  which  this  name  is  applicable  is  the  last 
lower  molar  which  does  not  seem  to  be  generically  distinct  from  that  of 
Trigorudedes.  As  the  latter  genus  was  not  proposed  until  1894,  Diarodexfs 
has  priority.  Whether  D.  laticuneus  is  determinable  specifically  may  l)e  open 
to  question,  though  its  generic  position  is  clear.  It  is  of  alraut  the  same  size 
as  D.  {Trigottoleatea)  ekacetma  and,  eventually,  may  prove  to  l>e  identical 
with  it. 

Diacodexls  chacensis  C(i}«: 

I  am  wholly  unable  to  separate  this  sjM-cics  from  i>.  nirl.iiimi.i  iinil  }>. 
braehynlomim  on  tJif  basis  of  sine  nor  bjivc  I  found  a  single  mor])iiiih)pc 
character  whereby  they  can  be  diffcrentiiited.  Wlicii  t;ikni  by  tbctnsclvcs, 
the  types  sc<Tn  to  difVer  spccificiLlly.  but 
the  large  .series  of  .specimens  at  my  dis- 
A^^^\W\'^r^  P"^"'  1'"-"'  "Hide  it  possilile  lo  coimi'ct 
the.uliy  tmasilional  forms.  Kinlitccn 
ri«hi  s!I«-Hiuens.  \n  mldition  lo  tlic  tyi^-s. 
ii]>j«T  D'-m'.  >wlr"  natural  »ii.;.  Na.  were  fiulijwtcd  lo  careful  measurement 
'■'"■'■  and    the   resiills   arc    tabulateil   heliiw. 

Completeness  of  preservation  was  the  sole  basis  of  seleetion.  Tin- series 
is  urrangnl  in  the  order  of  increasing  ]en(;lb  of  tbe  toolJi  row  {p,-m-il  and 
the  value  of  each  dimension  given  bo(!i  in  rriillirnelers  anil  iis  a  iiercentuge 
of  the  length  of  tlic  tooth  row  (p.-mj),  taking  flic  latter  as  1(H). 
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Amer.  Muh.  i^xp.  i»uu.  I  ne  Hppci<^  is 
named  in  honor  of  its  collector,  Mr. 
G«orge  Olsen. 


p(  grcatoxt  tninB.  iliiLi 


whncl 4 

trip>nid 3,7 

heel 4,9 

trigonid 4.5 

trigonid 4.7 


Additional  material  may  show  that  this  species  is  connectefi  l>j-  inter- 
mediate gradations  with  the  larger  members  of  the  D.  ckcwensis  series,  but, 
at  present,  it  is  well  characterized  by  the  fact  that  the  molars,  thougii  of 
much  the  same  length  as  in  D.  aecana  and  some  of  the  larger  specimens  in 


1914.] 


Sinclair f  Eocene  Bunodont  Artiodactyla, 


293 


the  chacenms  series,  are  considerably  wider  transversely  than  even  the  largest 
of  these,  giving  the  tooth  crown  a  square  outline.  The  paraconid  shows  a 
tendency  toward  reduction,  for  it  is  quite  small  in  m2,  but  this  may  be  an 
individual  peculiarity  (see  note,  p.  290).  The  slight  spacing  of  the  molars 
seen  in  the  figure  (Fig.  26)  is  the  result 
of  calcite  infiltration  into  cracks  which 
have  spread  apart  the  fractured  sections. 
Readily  separable  from  PelycodiiSf  which 
it  resembles  in  the  square-shaped  molars, 
by  the  absence  of  deuteroconid  on  p4. 


Diacodexis  robustus  n.  sp. 

Type.  A  fragment  of  the  loft  mandibular 
ramus  with  mj,  mj  (Amer.  Mus.  CoU.  No. 
15514).  From  the  Bighorn  Wasatch  (Gray 
Bull  beds)  Lower  Gray  Bull  Valley,  Wyoming. 
Amer.  Mus.  Exp.  1910. 

Additional  referred  speciftiens.  No.  15510 
Am.  Mus.,  maxillary  fragment  with  m*,  m'. 
Gray  Bull  beds,  Wasatch  (horizon  2)  5  miles 
south  of  Otto,  Bighorn  Co.,  Wyo.;  No.  15511 
Am.  Mus.,  part  of  right  mandibular  ramus 
with  ms,  ms,  Gray  Bull  beds,  Wasatch  (horizon 
3),  near  St.  Joe  postoffice,  Bighorn  Co.,  W^o.; 
No.  15512  Am.  Mus.,  mandibular  fragment 
with  p4,  mi,  and  No.  15513,  also  a  fragment 
of  the  mandible  with  mi  and  m?,  both  from 
the  Gray  Bull  beds,  Wa.satch,  lower  Gray  Bull 
Valley,  Wyoming. 


Fig.  27.  A.  Diadodexis  robustus,  left 
mi.  ni4,  twice  natural  size.  Type  8i>eci- 
men.  No.  15514.  B.  Right  mi,  mi, 
twice  natural  size.  Paratypo,  No. 
15513.  C.  Right  pi,  mi,  twice  natural 
size.     Paratyi)e.  No.  15512. 


Measurements. 


No.  15512 
Amer.  Mus. 


u 

<< 


mm. 
5.9 
5  3 


No.    15513      No.    1.5514 
Amor.  Mus.  Amor.  Mus. 

Type, 
mm.  mm. 


P4.  long  (liani 

mi 

m, 

m, 

P4  trans,  diain 3.7 

"     juToss  lu'cl 4.4 

"      trigonid 3  9 

'•      horl 

triponid 

"      \\M 

trigonid     


mi, 

<( 

mi 

(( 

mi 


<  t 


5  5 
6 


3  9 
3.5 
4.3 
4 


0 . 3 


4.9 
4  4 
3.S 
4.7 
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No.    15510 
Amer.  Mus. 

mm. 

m*  long  diam.  externally 6 

m»     "        "  "        5.5 

m*  greatest  trans,  diam 7.5 

m«        "  "         "     6.2 

A  species  of  Diacodexis  larger  than  any  previously  described  Wasatch 

form  is  indicated  by  various  fragmentary  specimens 
collected  by  the  American  Museum  Expedition  of 
1910.  The  teeth  are  wider  both  anteroposteriorly 
and  transversely  and  the  jaw  heavier  than  in  the 
^^jtf  ^^/B  largest  member  of  the  chacensis  series.     From  D, 

olseni   it   is   readily   distinguished   by  the  greater 

Fig.    28.        Diacodexis  ...  .     ,  ,  . 

rohuaiuB,  right  upper  m«,     anteroposterior  diameter  of  the  molars  in  propor- 

m».    twice   natural   size.       tion  to  their  width. 

Paratype.  No.  15510.  _,  i  n  i  t^         i      ^ 

The  two  upper  molars  referred  to  i).  robustus 
(No.  15510,  Fig.  28)  do  not  differ,  except  in  size,  from  the  corresponding 
teeth  in  the  other  species  of  Diacodexis  in  which  the  upper  dentition  is  known. 


Relationships  of  the  American  Dichobunids. 

The  resemblance  in  tooth  pattern  of  the  American  genera  here  dt^scribed 
to  the  European  dichobunids  and,  especially,  the  close  agreement  in  ba.si- 
cranial  structure  of  Dichohuric,  Helohyu^  (?)  and  Homacodoti,  renders  it 
highly  probable  that  the  closely  allied  American  genera  Wcusafchia,  Buno- 
phoruSj  HdohyuSy  Lophiohyus  and  Ilomacodon  should  l)e  referred  to  the 
Dichobunidffi.  Diacodexis  should  also,  probably,  be  included  in  this 
family.  Though  somewhat  larger  than  Protodichohunc,  JVcwatrhia  shows  a 
considerable  degree  of  resemblance  to  a  specimen  figured  by  Stehlin  '  from 
the  Upper  Ypresien  of  Monthelon  near  Epernay  and  provisionally  deter- 
mined as  Protodichobuiic.  Less  certainty  exists  regarding  the  systematic 
position  of  Sarcolcmur  and  Microsm  which  are  referred  to  the  Artiodactyla 
on  dental  characters  only  and  may,  for  the  present,  be  classed  as  dicho- 
bunids. Owing  to  the  fragmentary  character  of  the  available  material,  it 
is  unsafe  to  dogmatize  on  matters  of  phylogeny,  but  several  divergent  lines 
of  evolution  appear  to  be  indicated.  A  close  relationship  seems  to  exist 
between  the  Ix)wer  Eocene  genus  Wasaichia  and  the  Middle  Eocene  IIclo- 


1  SU^hlin.  Die  Saugoliorc  citis  schweizcrischcn  Eocacns.  Vierter  Toil,  Abliandlungen  dor 
Sch.  Pal.  Gesellschaft,  XXXIII,  flg.  xciii,  p.  608,  1906. 
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hyus  and  Lophiohyus,  perhaps  sufficiently  close  to  warrant  the  inference  that 
the  latter  are  derived  from  the  former.  Bunophorus,  a  contemporary  of 
Wasatchia,  has  diverged  from  the  Wasatchia-Helohyus  line  in  the  loss  of  the 
paraconid  in  the  lower  molars.  Unfortunately,  the  upper  dentition  of  this 
form  is  unknown  ^o  we  cannot  be  sure  of  its  relationship  to  Homacodon 
which  has  also  lost  the  paraconid  in  the  lower  molars,  or  almost  so.  Homa- 
codon departs  from  the  structure  of  the  last  upi)er  molar  found  in  Wdsatchia 
and  Hclohyus  in  the  enlargement  of  the  metaconule,  thereby  developing  a 
quadritubercular  crown  in  which  the  undeveloped  or  lost  hypocone  takes 
no  part.  It  may,  perhaps,  represent  still  another  divergent  evolutionary 
line,  though  from  the  fact  that  its  Lower  Eocene  predecessors  are  unknown, 
this  is  uncertain.  Diacodexis  (Trigotwlestes)  differs  from  all  its  contem- 
porary artiodactyls,  so  far  as  known,  in  the  trigonodont  character  of  the 
upper  molar  crowns.  I  am  not  prepared  to  add  anything  to  Stehlin's 
suggestion  that  it  could,  jjossibly,  represent  the  stem-group  of  the  dicho- 
bunids,  with  nearer  relationships  to  Protodichobune.  Finally,  in  Sarcolemur 
and  the  allied  Microsvs  still  other  variations  appear  in  the  development  of  a 
large  deuteroconid  in  p4  coupled  either  with  the  presence  or  the  absence  of  a 
paraconid  in  the  lower  molars.  It  is,  perhaps,  among  the  members  of  this 
last  group,  rather  than  in  Homacodon,  that  the  ancestor  of  the  Unita  seleno- 
donts  is  to  be  found. 
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Introduction. 


A  double  interest  attaches  to  the  Paleocene  formations  of  northwestern 
New  Mexico  because  the  oldest  Tertiary  mammal  fauna  so  far  discovered 
has  been  obtained  from  these  l>eds  and  because  it  is  possible  to  estaUish 
definitely  the  stratigraphic  position  of  this  fauna  with  reference  to  under- 
lying dinosaur-bearing  horizons. 
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of  this  region. 

Some  time  must  elapse  before  the  palseontotogical  results  are  ready  for 
publication.  The  geological  data  secured  by  the  expedition  are  presented 
on  the  following  pages. 

Itinerart. 

The  route  of  the  expedition  can  readily  be  followed  on  the  accompany- 
ing sketch-map,  on  which  the  localities  where  collections  were  made  are 
indicated  by  numbers.  Outfitting  at  Farmington  on  the  San  Juan  River 
with  Mr.  Jack  Martin  of  Farmington  as  cook  and  teamster  and  Messrs. 
Granger,  Olsen  and  Sinclair  as  collectors,  we  proceeded  southeasterly  to 
Simpson's  store  on  the  Gallego,  thence  by  way  of  Reidner's  store,  also  on 
the  Gallego,  to  the  vicinity  of  Chico  Springs,  where  a  small  collection  of 
Torrejon  fossils  was  made  from  two  exposures  about  half  a  mile  apart  at 
the  head  of  Chico  Arroyo,  Having  located  from  here  the  fossiliferous  hori- 
zons of  the  Fuerco,  operations  were  transferred  to  the  \icinity  of  Barrel 
Spring  and  Ojo  Alamo  where  a  large  collection  was  obtained  from  the  upper- 
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most  of  the  two  Puerco  leveb,  which,  as  will  appear  later,  is  characterized 
by  numerous,  but  mostly  fragmentary,  remains  of  Poly  mastodon.  Here  also 
the  relation  of  the  Puerco  to  the  underlying  beds  with  dinosaurs  was  found 
to  be  exhibited  with  diagranunatic  clearness.  The  discovery,  of  Torrejon 
fossils  in  the  section  exposed  in  Barrel  Spring  Arroyo  made  possible  a  meas- 
urement of  the  thickness  of  the  Puerco  (see  Section  A,  Fig.  .2). 

Having  gathered  all  the  fossils  we  could  find,  several  camps  were  made 
some  miles  to  the  southeast  on  the  west  branch  of  Kimbetoh  Arroyo  and 
on  Kimbetoh  Arroyo  at  the  old  Dolan  ranch  (ruins  only)  about  four  miles 
above  the  United  States  Government  stock-man's  station  at  Kimbetoh. 
Here  a  surprising  amount  of  material  was  collected  from  a  lower  fossil  level 
in  the  Puerco,  some  twenty-seven  or  more  feet  above  the  base  of  this  forma- 
tion, and  also  from  the  Torrejon  formation  exposed  in  bluffs,  at  the  heads  of 
the  arroyos  just  mentioned  (see  Section  B,  Fig.  2).  The  fossils  from  the 
head  of  Kimbetoh  Arroyo  were  afterwards  found  to  be  from  a  horizon  one 
hundred  feet  below  the  level  at  which  Torrejon  fossils  had  hitherto  been 
known  to  occur  in  the  typical  locality  on  Torrejon  Arroyo.  An  exceedingly 
dry  season,  affecting  water  and  range,  made  it  necessary  to  postpone  an 
examination  of  the  Escavada  Wash  exposures  and  operations  were  trans- 
ferred to  the  cliffs  at  the  head  of  the  east  and  west  forks  of  Arroyo  Torrejon 
where  both  fossil  levels  of  the  Torrejon  formation  gave  most  gratifying 
returns.  From  here,  a  brief  excursion  was  made  eastward  to  the  Wasatch 
exposures  in  the  vicinity  of  Ojo  San  Jose  north  of  Nacimiento  (Cuba)  where 
scarcity  of  fossils,  continuous  rain  and  the  proximity  of  typhoid  induced  us 
to  return  toward  the  head  of  Escavada  Wash,  collecting  at  intervals  from 
the  Torrejon  formation  along  the  line  of  cliffs  which  extends  almost  continu- 
ously from  the  Puerco  River  to  the  head  of  Escavada  and  beyond  to  the 
northwest.  Some  small  Torrejon  exposures  in  Blanco  Canon  were  also 
examined  and  the  return  trip  to  Farmington  made  by  way  of  Chico  Springs, 
Ojo  Alamo  and  Pina  Veta  China  to  complete  the  examination  of  the  south- 
western margin  of  the  Puerco. 


Structural  Relationships;  Location  of  Exposures. 

The  Paleocene  formations  of  northwestern  New  Mexico  occupy  the 
center  of  a  structural  basin,  about  the  margin  of  which  appear  the  coal- 
bearing  and  other  members  of  the  Oetaceous.  The  dips  of  the  Tertiary 
formations  are,  in  general,  toward  the  center  of  the  basin.  Exposures  of 
both  Puerco  and  Torrejon  arc  confined  to  its  south  and  southwest  margin 
by  the  overlap  of  the  basal  sandstone  of  the  Wasatch,  which  completely 
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conceals  the  Paleocene  to  the  north  and  northeast,  so  far  as  at  present  known 
to  the  writers. 

Although  the  type  section  of  the  Puerco  examined  by  Cope  is  that  along 
the  Puerco  River  (Plate  XXVII,  Fig.  1)  this  formation  may  be  studied  to 
best  advantage  in  the  vicinity  of  Ojo  Alamo,  on  various  branches  of  Kimbetoh 
Arroyo  three  to  four  miles  northeast  of  Kimbetoh,  and  on  a  large  arroyo  be- 
tween Kimbetoh  and  Escavada  Wash.  Farther  to  the  southeast,  the  broad- 
ening of  the  arroyos  and  the  configuration  of  the  topography  prevent  the 
occurrence  of  exposures  of  the  lower  part  of  the  formation,  so  that  on  the  Rio 
Puerco  only  the  upper  part  of  the  Puerco  is  exposed,  most  of  Cope's  Puerco 
being  referable  to  what  is  now  called  Torrejon  (see  Section  D,  Fig.  2).  The 
Torrejon  is  well  exposed  in  the  face  of  the  escarpment  at  the  heads  of  Kim- 
betoh Arroyo,  Escavada  Wash,  Alamo  and  Alamito  Arroyos,  and  on  both 
the  east  and  west  forks  of  Arroyo  Torrejon,  with  small  exposures  in  Blanco 
Canon  and  considerable,  though  locally  fossiliferous,  areas  about  Chico 
Springs.  The  relation  of  the  Puerco  to  the  beds  on  which  it  lies  may  be 
studied  to  best  advantage  in  the  vicinity  of  Ojo  Alamo. 


Pre-Puerco  Formations. 

In  1904,  Mr.  Bamum  Brown  collected  for  the  American  Museum  some 
dinosaur  remains  in  the  vicinity  of  Ojo  Alamo  from  shales  beneath  a  con- 
glomerate overlain  unconformably  by  the  Puerco.  To  "the  shales  below 
the  conglomerate  that  contain  numerous  dinosaur  and  turtle  remains" 
he  gave  the  name  Ojo  Alamo  beds,  estimating  their  thickness  as  about  200 
feet.  In  a  note  published  by  Dr.  F.  H.  Knowlton/  Dr.  J.  H.  Gardner  cLaims 
to  have  found  dinosaurs  above  the  unconformity  at  the  top  of  what  the 
United  States  Geological  Survey  calls  "Laramie'*  and  "thus  apparently 
of  Puerco  age''  (Knowlton).  It  was,  therefore,  with  considerable  interest 
that  the  study  of  the  stratigraphic  relationships  of  the  base  of  the  Puerco 
was  approached.  Fortunately,  no  better  sections  could  be  desired  than 
are  found  in  Ojo  Alamo  and  Barrel  Spring  Arroyos  and  on  the  various 
branches  of  Kimbetoh  Arroyo.  The  contacts  are  clearly  exposed  and 
fossils  are  sufficiently  abundant  a  few  feet  above  and  below  them  to  afford 
data  for  age  determinations.  A  discussion  of  the  basal  relationships  of  the 
Puerco  will  be  limited  to  these  sections  (A  and  B,  Fig.  2). 

Conglomeratic   Sandstone   with    Fosml   Ix)gs: —  Along    its   southern    and 


»  Proceedings  of  the  Washington  Academy  of  Sciences,  Vol.  XI,  p.  232,  footnote  47, 
August,  1909. 
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southwestern  margin,  the  Puereo  formation  rests,  with  marked  erosional 
unconformity,  on  a  coarse,  cross-bedded,  conglomeratic,  yellow-brown  sand- 
stone containing,  toward  its  top,  many  large  silicified  logs  lying  prone  and' 
often  invested  in  a  capsule  of  indurated  sand.  The  finer  material  of  this 
sandstone  is  mostly  angular  quartz  and  feldspar,  barely  coherent.  The 
pebbles  are  water-worn  and  chatter-marked,  and  comprise  quartzite,  jasper 
and  various  volcanics.  It  seems  to  represent  material  swept  into  the  basin 
of  accumulation  by  floods,  perhaps  during  an  interval  of  crustal  uplift  which 
stimulated  the  streams  to  carry  down  the  gravels  which  had  accumulated 
in  their  channels  and  to  undermine  their  banks,  destroying  the  large  trees 
growing  there.  Some  of  these  drift  logs  are  two  or  three  feet  across  and  over 
50  feet  long.  The  branches  and  bark  have  been  stripped  off  (foreground, 
Plate  XXI).  The  centrum  of  a  dinosaurian  caudal  vertebra  was  found,  loose 
on  the  surface,  by  Mr.  Jack  Martin  of  the  expedition,  resting  on  this  sand- 
stone near  the  edge  of  Split  Lip  Flat,  in  the  immediate  vicinity  of  Barrel 
Spring.  It  was  not  in  place,  but  it  seems  hardly  probable  that  it  had  been 
carried  to  the  spot  where  it  was  found  by  the  Indians,  who  are  afraid  of 
fossil  bones.  Some  may  question  its  value  as  an  index  fossil.  To  us  it 
seems  probable  that  it  had  weathered  out  of  the  sandstone,  as  did  the  frag- 
ments of  silicified  logs  lying  about  in  its  vicinity.  It  is  badly  worn  and  lacks 
the  arch.     This  sandstone  member  varies  in  thickness  from  28  to  66  feet. 

Shales  wnih  Dinosaurs,  Upper  Horizon. —  The  sandstone  varies  in  thick- 
ness because  of  the  erosional  unconformity  at  its  top  (Plate  XXII)  which  will 
be  discussed  later.  At  its  base  it  rests  disconformably  on  a  series  of  rusty- 
yellow,  bluish,  greenish  and  wine-red,  banded  clays  with  lenses  of  yellow 
channel  sandstone,  the  Ojo  Alamo  beds  of  Brown.  The  disconformity 
between  these  clays  and  the  heavy  sandstone  member  above  is  no  greater 
than  usually  occurs  throughout  the  Puereo  and  Torrejon  formations  between 
sandstone  channel-fillings  and  the  clays  in  which  they  are  cut.  The  clays 
are  banded  with  a  fair  degree  of  regularity  (Plate  XX,  Fig.  2)  except  where 
interrupted  by  the  channel  sandstones.  A  maximum  thickness  of  some  58 
feet  was  measured  for  this  member  (Sect.  A,  Fig.  2).  It  rests  conformably  on 
a  conglomerate,  the  sandy  matrix  of  which  merges  gradually  upward  with 
some  of  the  sandstone  lenses  interstratified  with  the  clays.  A  few  feet  above 
the  conglomerate  is  a  level  characterized  by  abundant,  but  badly  crushed, 
dinosaur  bones,  ceratopsian,  trachodont  and  carnivorous,  also  turtles, 
crocodiles  and  garpikes.  This  seems  to  be  the  level  of  Brown's  Kriiosaurus 
navajovius.  Much  silicified  wood  strews  the  surface  of  the  bone-bearing 
level  and  of  the  slopes  above,  but  it  seems  to  come  from  the  overlying  sand- 
stone with  silicified  logs. 

Lower  Conglomerate. —  The  conglomerate  below  this  dinosaur-bearing 


deposition  seemed  to  be  a  prominent  stratum  of  yellow-brown  sandstone 
exposed  some  three  miles  below  the  store,  in  Ojo  Alamo  Arroyo,  but  this 
seemed  to  be  conformable  with  the  shales  both  above  and  below.  Material 
is  not  yet  available  for  detennining  whether  the  dinosaurs  in  the  shales 
below  the  conglomerate  differ  from,  or  are  identical  with,  those  above  it. 

Age  of  the  Ojo  Alamo  Beds. —  The  age  of  the  Ojo  Alamo  dinosaur  beds 
is  in  dispute.  Mr.  Brown  has  regarded  them  as  certainly  older  than  the 
Lance  and  probably  correlative  with  the  Edmonton  Cretaceous.  He  has 
examined  part  of  a  trachodont  nmxilla  collected  a  few  feet  above  the  con- 
glomerate separating  the  two  horizons  at  which  dinosaur  bones  were  found, 
also  various  teeth  of  carnivorous  dinosaurs  from  above  and  below  the  con- 
glomerate, obtained  by  the  1913  expedition  and  reports  as  follows: 

"The  reptilian  and  fish  remains  from  the  Ojo  Alamo  beds  collected  by 
the  American  Museum  Expedition  of  1913  are  for  the  moat  part  too  frag- 
mentary for  specific  determination.  Even  generic  determination  of  iso- 
lated dinosaur  teeth  and  bones  must  be  considered  a  provisional  reference. 
The  collection  Is  identified  as  follows: 
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•  Kritosaurus  navajdmus  Brown  maxillary  and  fragments  of  skull 

TKrUosaiirus  sp.  dorsal  centrum 

fDeinodon  sp.  separate  teeth 

Crocodile  tooth 

Lepisosteus  sp.  scales 

•    •       •  '     "  .     - 

,  "  The  Trachodont  dinosaur  Kritosaurus  is  of  especial  interest  in  its 
bearing  on  the  age  of  the  beds.  • 

"  This  genus  was  founded  on  an  incomplete  skull  from  Ojo  Alamo  col- 
lected in  1904.  Bull.  Am.  Mus.  Nat.  Hist.,  Vol.  XXVIII,  Art.  xxiv,  pp.  267- 
274,  1910. 

"In  the  type  specimen  the  left  nasal  was  preserved  but  without  contact 
to  contiguous  parts.  Its  extraordinary  form  was  at  the  time  considered  in 
part  due  to  crushing  and  was  not  placed  in  the  restored  skull. 

"Recently  Mr.  Lawrence  M.  Lambe,  Ottawa  Naturalist,  Vol.  XXVII, 
No.  11,  Feb.,  1914,  described  a  perfect  skull  from  the  Belly  River  beds  of 
Canada  under  the  name  Gryposaums  notabUis.  In  all  respects,  including 
the  remarkable  development  of  the  nasals,  premaxillaries  and  predentary 
and  reduction  of  the  orbital  portion  of  the  frontal,  this  skull  agrees  with  the 
type  of  Kritosaurus  and  there  is  no  doubt  of  its  generic  identity. 

"  The  fauna  of  the  Ojo  Alamo  beds  is  certainly  older  than  that  of  the 
Lance  and  I  have  expressed  the  opinion  that  it  was  probably  synchronous 
with  the  Edmonton.  Kritosaurus  is  now  known  from  the  Belly  River  beds 
and  has  not  yet  appeared  in  extensive  collections  from  the  Edmonton,  and 
as  other  reptilian  remains  are  of  primitive  facies  the  Ojo  Alamo  beds  may 
well  be  of  Judith  River  Age. 

"  The  Ojo  Alamo  fauna  now  known  is  as  follows : 

Kritosaurus  navajovius  Brown. 
f  Monoclonius  sp. 
fDeinodon  sp. 
Thescelus  rapiens  Hay. 
Crocodile 
Lepisosieus  sp." 

Mr.  Gil  more  has  pronounced  the  dinosaur  remains  collected  by  Dr. 
Gardner  from  what  he  supposed  to  be  the  Puerco,  but  what  is  in  reality 
Ojo  Alamo,  to  be  "a  typical  ('era tops-beds  fauna." 

Mr.  Willis  T.  Ia'c  favors  a  correlation  of  the  dinosaur  beds  and  associated 
conglomerate  ineinhers  with  the  Animas  formation.  If  the  Animas  is,  in 
turn,  to  be  correlated  with  the  Lance,  which  Dr.  Knowlton  regards  as 
Tertiary,  then  the  line  between  Cretiiceous  and  Tertiary  in  the  Ojo  Alamo 


iferoua  levels  of  the  Puerco  had  been  exposed  beyond  this  pmint.  It  marks 
the  beginning  of  a  new  deposition  cycle,  a  sudden  change  from  coarse  sand- 
stone and  conglomerate  to  fine  clays  which  first  fill  depressions  in  the  sand- 
stone, then  completely  blot  out  the  old  erosion  surface  under  sheet  upon 
sheet  of  clay  with,  occasionally,  a  stray  bit  of  drift  timber  or  a  lens  of  sand, 
but  not  a  single  pebble.  An  abrupt  faunal  change  occurs  at  the  unconform- 
ity, from  conditions  favoring  dinosaurs '  to  those  responsible  for  a  great 
radiation  of  Paleocene  mammals,  present  in  abundance  throughout  a  hori- 
zon of  limited  thickness  in  the  Puerco  approximately  30  feet  above  the  un- 
conformity. For  theae  reasons  it  seems  to  us  to  be  the  dividing  line  between 
Cretaceous  and  Tertiary  in  this  region, 

The  Puerco  Sediments, —  Facial  changes  in  the  strata  composing  the 
Puerco  formation  occur  so  rapidly  that  any  detailed  discussion  of  particular 
sections  would  be  quite  unprofitable  (compare  sections  A  and  B,  Fig.  2). 
In  general,  the  Puerco  consists  of  unconsolidated  clays,  often  brilliantly 
color-banded,  and  channel  sandstones,  also  unconsolidated  or  but  slightly 

'  One  dluossur  vertebra  toaoA  In  the  Mtndstone.     See  p.  301. 
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coherent,  which  cut  across  the  clays  (Plate  XXV,  Fig.  1).  Beds  of  lignite 
or  lignitic  clay  (Plate  XXIII,  Fig.  2)  and  deposits  of  oxide  of  manganese  in 
irregular  sheets  and  concretionary  masses  (Plate  XXIV)  further  diversify 
the  formation.  When  viewed  from  a  distance,  the  Puerco  exposures  seem 
to  be  regularly  banded  (Plates  XXI,  XXVI),  but  when  examined  in  detail 
great  local  irregularity  in  bedding  is  found  to  occur,  with  a  marked  tend- 
ency toward  cross-bedding,  and  with  rapid  facial  changes  laterally  not  only 
from  sandstone  to  clay,  but  from  clay  of  reddish  to  that  of  bluish  or  yel- 
lowish tinge  or  the  reverse.  Much  fossil  wood  occurs  locally,  silicified  drift 
logs  and  pieces  of  lignitized  wood  looking  like  charcoal  are  scattered  irreg- 
ularly through  the  clays.  Nodules,  sheets  and  veins  of  barite  are  also 
conmion  features. 

Certain  members  of  the  lower  part  of  the  Puerco  in  the  Ojo  Alamo  and 
Kimbetoh  Arroyo  sections  deserve  more  detailed  consideration  because  of 
their  conspicuous  colors,  peculiar  lithology,  or  their  relation  to  the  two 
levels  at  which  fossil  mammals  occur. 

1.  Ojo  Alamo  Section. —  In  the  vicinity  of  Barrel  Spring  and  Ojo  Alamo, 
a  three-foot  stratum  of  clay,  mottled  red  and  green,  rests  unconformably  on 
the  top  of  the  conglomeratic  sandstone  with  petrified  logs  (Plate  XXII)  which 
sometimes  rises  through  it  as  small  hills,  and  sometimes  is  separated  from  it 
by  shallow  valleys  filled  with  bluish  and  rusty-colored  clays.  After  an 
interval  of  13  feet,  or  more,  of  bluish  clays  a  second  prominent  zone  of 
greenish-mottled  red  clays  occurs  (Plate  XXIII,  Fig.  2),  13 J  to  15 J  feet  thick. 
Towards  the  top  of  this  zone,  some  jaw  fragments  and  a  much  distorted  skull 
of  the  genus  Edoconus  were  collected  and  locally  numerous  turtle  and  croco- 
dile fragments  were  noted.  Wortman's  field  letter  to  the  American  Museum, 
written  under  date  of  March  28th,  1892,  from  the  head  of  Coal  Creek, 
places  his  lower  horizon  affording  Puerco  fossils  at  20  feet  above  the  Laramie 
(10  or  15  feet  according  to  the  notes  he  published  later).  We,  therefore, 
regard  the  upper  levels  of  the  second  red  zone  as  the  lower  fossil  level  of 
Wortman.  Except  for  the  specimens  noted  and  some  fragments  of  turtle 
carapace,  nothing  was  collected  from  it  in  the  vicinity  of  Ojo  Alamo,  but 
farther  to  the  southeast  a  large  collection  was  assembled  from  the  same 
horizon,  as  will  be  discussed  in  the  following  section.  Above  this  red  clay 
zone  are  various  clays  of  bluish  or  yellowish  color  intersected  by  gray  sand- 
stone channel-fillings,  above  which  are  one  or  more  narrow  bands  of  wine-red, 
greenish-mottled  clay.  In  Barrel  Spring  Arroyo,  the  top  of  this  third  red- 
dish zone  is  46  feet,  6  inches  above  the  top  of  the  second  red  zone.  Along 
the  contact  of  the  red  clay  with  an  overlying  greenish  clay  abundant,  but 
fragmentary,  mammal  bones  occur,  an  assemblage  characterized  by  the 
presence  of  Poly  mastodon  which  was  not  found  at  any  other  level.     This  is 


Paliurua  zisyphoidesf  Lesq. 
Viburnum  lakeriif  Lesq. 
PUiianus  sp.  cf.  P.  kaydenii  Newb. 
Popuiita  cf.  P.  cuneata  Newb. 
Vilntmwn  ap.? 
Fragmenta. 

"  The  Ficus,  Paliurus  and  V'ibumum  lakeaii  are  species  of  the  Denver  and 
Raton  formations.  The  Artocarpus  is  the  same,  apparently,  as  an  unde- 
scribed  species  from  the  Raton  formation,  while  the  others,  if  correctly 
identified,  should  indicate  Fort  Union. 

"While  I  cannot  be  very  positive  about  it,  so  far  as  I  can  determine 
from  the  imperfect  material  available,  the  age  indicated  is  that  of  the  Denver 
or  perhaps  as  late  as  Fort  Union.  This  is  apparently  of  the  same  age  as 
material  obtained  last  year  by  Dr.  W.  T.  I^ee  near  Pagosa  Junction,  Colo- 
rado." 

This  is  the  first  collection  of  fossil  plants  to  be  made  from  the  Fuerco, 
and  is  in  no  way  opposed  to  a  reference  of  the  formation  to  the  Paleocene, 
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but  we  do  not  feel  that  it  is  sufficient  to  justify  any  correlation  of  the  Puerco 
with  formations  elsewhere  in  which  the  Puerco  types  of  mammals  have  not 
been  found.  Least  of  all  do  we  think  that  it  should  be  used  as  proof  of 
contemporaneity  with  certain  formations  containing  dinosaurs  (Lance, 
Denver)  from  which  the  Fort  Union  flora  is  reported,  but  this  is  not  the 
place  to  discuss  controversial  matters. 

With  the  exception  of  a  fourth  wine-red  clay  band  125^  feet  above  the 
upper  fossil  level,  the  remaining  beds  in  the  Ojo  Alamo  section,  for  the  pres- 
ent referred  to  the  Puerco,  are  a  monotonous  succession  of  clays  with 
occasional  channel  sandstones.  Two  of  these  channels,  intersected  by 
Barrel  Spring  Arroyo,  are  quite  thick,  but  rapidly  thin  out  laterally  and  are 
replaced  by  clays.  Above  the  uppermost  of  these  two  sandstone  channels, 
three  specimens  of  Periptychus  rhabdodon,  a  characteristic  Torrejon  species, 
were  collected  (Sect.  A,  Fig.  2)  and  from  this  level  upward  the  beds  are 
regarded  as  Torrejon,  but  there  is  no  visible  stratigraphic  break  between 
them  and  the  underlying  Puerco  unless  the  disconformity  at  the  base  of  the 
channel  sandstone  on  which  the  clays  with  Periptychus  rhabdodon  rest  may 
be  so  regarded,  and  this  disconformity  cannot  be  followed  beyond  the  edge 
of  the  sandstone  channel. 

2.  Kimbetoh  Arroyo  Section. —  Some  12  miles  to  the  southeast,  in  a 
straight  line,  extensive  exposures  of  the  Puerco  are  found  on  Kimbetoh 
Arroyo  and  its  branches  and  on  a  nameless  arroyo  between  Kimbetoh  and 
Elscavada  Wash.  Here  considerable  facial  change  in  the  character  of  the 
lower  Puerco  sediments  is  noticeable  (compare  Sections  A  and  B,  Fig.  2). 
The  first  red  clay  has  disappeared.  The  second  is  largely  replaced  by 
slate-colored  and  bluish  clays,  but  the  level  of  the  first  fossil  horizon  is  quite 
ponstant,  and  along  the  contact  of  a  dark  slate-colored  clay  with  bluish 
clays  and  cross-bedded  sandstones  above,  a  surprising  amount  of  material 
was  obtained,  including  an  almost  complete  skeleton  of  Edoconus  and 
several  creodont  and  other  skulls.  Fossils  range  through  a  greater  thick- 
ness of  beds  here  than  farther  to  the  northwest,  the  highest  specimen  oc- 
curring 22  feet  above  the  zone  of  greatest  abundance.  In  all  this  assemblage 
of  scores  of  specimens,  there  is  not  a  single  fragment  referable  to  Polymasto^ 
don.  The  remaining  beds,  to  the  level  of  the  first  Torrejon  fossils,  are 
monotonous  in  character,  sands  and  clays  much  more  irregular  in  stratifica- 
tion than  would  apf>ear  from  the  somewhat  diagrammatic  sections  here 
given.  The  presence,  of  abundant  concretion-covered  crocodile,  turtle  and 
fish  remains  near  the  top  and  base  of  a  thick  clay  member  below  the  level 
of  the  first  Torrejon  fossils  is  a  feature  peculiar  to  the  Kimbetoh  area. 
Whether  they  should  he  referred  to  the  Puerco  or  the  Torrejon  does  not 
appear,   for  the  remains  are  either  too  fragmentary  or  not  sufficiently 
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characteristic.  For  the  present,  the  boundary  has  been  drawn  here,  as  in 
the  Ojo  Alamo  section,  at  the  level  of  the  first  occurrence  of  Periptychus 
rhabdodon. 

Thickness  of  the  Pucrco. —  The  Puerco  is  not  separated  from  the  overlying 
Torrejon  by  any  lithologic  or  stratigraphic  break  which  we  could  detect. 
We  have  referred  to  the  Puerco  that  portion  of  the  series  of  Paleocene  sands 
and  clays  between  the  basal  unconformity  and  the  lowest  level  at  which 
Torrejon  fossils  have  been  found.  In  Barrel  Spring  Arroyo,  one  specimen 
of  the  Torrejon  sp)ecies  Periptychus  rhabdodon  was  found  at  the  top  of  a  dark 
slate-colored  clay  abounding  in  turtles,  crocodiles  and  gar-pikes,  and  two 
in  clays  immediately  above  this  stratum  some  245  feet  6  inches  above  the 
unconformity  at  the  base  of  the  Puerco.  In  the  Kimbetoh  Arroyo  section  a 
thickness  of  beds  336  feet  6  inches  (more  or  less)  occurs  between  the  basal 
unconformity  and  the  level  of  a  specimen  of  P,  rhabdodon,  also  associated  with 
turtles,  crocodiles  and  fish  and  lying  45  feet  below  the  lower  fossil  level  of  the 
Torrejon,  to  be  described  later.  Further  collecting  may  carry  the  level  of 
Torrejon  fossils  still  lower,  so  that  it  is  unsafe  to  infer  unconformable  rela- 
tionships from  the  differences  in  thickness  of  the  Puerco  in  the  two  sections 
measured  by  us. 

In  the  Arroyo  Torrejon  section  of  Dr.  Gardner  (Section  C,  Fig.  2), 
the  full  thickness  of  the  Puerco  is  certainly  not  exposed.  Of  the  210  feet 
referred  by  him  to  that  formation,  100  feet  is  now  known  to  belong  to  the 
Torrejon  because  Torrejon  fossils  in  abundance  are  found  at  the  point  indi- 
cated in  the  section  (Sect.  ( ',  Fig.  2)  100  feet  below  his  Puerco-Torrejon  eon- 
tact.  The  remaining  1 10  feet  is  exposed  in  the  lower  line  of  elitt's  along  the 
east  and  west  forks  of  Torrejon  while  the  greater  portion  of  the  formation 
is  concealed  heneatli  dune  sand  and  fine  wind-hlown  silts  in  the  broad  desert 
valley  between  the  cliffs  and  Kneino  Spring. 

In  the  Puereo  River  section  (D,  Fig.  2)  Gardner's  558  feet  of  Puerco  is 
reduced  to  179  feet  bv  the  discovery  of  Torrejon  fossils  innnediatelv  al)ove 
the  30  foot  bed  of  sandstone  (third  member  above  the  liase  in  his  Arroyo 
Torrejon  section)  which  Dr.  Gardner  correlates  with  a  40  foot  stratum  of 
sandstone  (fourth  meinher  above  base)  in  liis  l^iereo  River  section.  The 
fossil  level  has  not,  however,  been  traecfl  that  far  east,  but  the  sandstone 
below  it  can  be  readilv  followed.  We  have  not  exann'ned  the  contact  of 
the  Puerco  with  the  Lewis  shale  indicated  in  (lardner's  section.  If  the 
relationship  is  as  indicated  it  is  possible  that  the  lower  levels  of  the  Puerco 
have  l)een  concealed  by  overlap  of  higher  horizons. 

Fos.s'll  Ij'rcl.s;  Origin  of  the  Puerco  Stdiinniis. —  The  position  of  the  two 
levels  in  the  Puerco  affording  fossil  niannnals  has  alnv'idy  Ixvn  indicated. 
The  lower  is  characterized  by  many  individuals  referable  to  several  genera 
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and  species  of  the  family  Periptychidae;  the  upper  has  afforded  all  the  speci- 
mens of  Polynuistodon  collected  by  us.  So  far,  no  mammals  have  been  ob- 
tained from  any  other  horizon  in  this  formation.  Why  this  is  so  is  by  no 
means  apparent. 

The  presence  of  fish,  crocodiles  and  turtles  {Trionyx  and  other  genera) 
in  the  same  stratum  and  at  the  same  level  with  mammal  bones  shows  con- 
clusively that  these  deposits  have  been  formed  by  water.  Lignitized  plant 
rags  and  pieces  of  silicified  drift  wood  with  the  bark  worn  off,  found  stranded 
in  the  fine  clay  of  the  fossil  horizons,  tell  the  same  story.  The  presence  of 
cross-bedding  inclined  at  low  angles,  (except  in  the  sandstone  channels)  and 
the  frequent  occurrence  of  the  latter  cutting  clays  si>eak  eloquently  for  accu- 
mulation on  river  flood  plains  or  on  the  surfaces  of  broad,  low-grade, 
coalesced  alluvial  fans.  That  the  streams  were  low-grade  is  shown  by  the 
complete  absence  of  pebbles  in  the  Puerco,  and  by  the  horizontal  extent  of 
some  of  the  clay  bands.  .  Bogs,  apparently  occurring  in  backwaters  in  the 
channels  or  in  depressions  between  the  fans  became  filled  with  accumulations 
of  oxide  of  manganese,  preserving  impressions  of  the  leaves  of  figs  {Fieus), 
plane  trees  (Plaianns),  poplars  (Popidus),  relatives  of  the  breadfruit  {Artocar- 
ptis),  and  various  shrubs,  (Paliurus,  Viburnum)  which,  together  with  the  fre- 
quent large  drift  logs  in  the  clays  (Plate),  may  be  taken  as  indicative  of  a 
heavy  growth  of  vegetation  along  the  streams  and,  presumably,  in  the  inter- 
stream  areas  also.  Whatever  dep>osits  of  mud  or  sand  were  accumulated  by 
the  streams  would  form  in  the  permanently  or  temporarily  submerged  por- 
tions of  the  basin  of  accumulation  traversed  by  the  streams.  Such  continuous 
strata  as  the  dark  slate-colored  clay  below  the  fossil  zone  in  the  Kimbetoh 
area  may  represent  an  old  vegetable  soil  on  the  surface  of  a  broad  fan  or  an 
accumulation  in  a  fan-delta  lake  basin  which  was  filled  by  the  deposits  of  a 
shifting  stream  (the  cross-bedded  sands  and  clays  in  which  the  mammal 
bones  are  found).     We  have  not  observed  any  indications  of  aridity. 

The  mode  of  occurrence  of  the  fossils  may  throw  some  light  on  the  origin 
of  the  deposits  in  which  they  occur.  Lack  of  association  of  parts  is  the 
rule.  Maxillae,  jaws,  and  teeth,  the  most  resistant  parts  of  the  skeleton, 
greatly  predominate  in  the  collections.  Rarely  is  the  skull  found  with 
other  skeletal  parts  and  only  once  has  an  almost  complete  skeleton  been 
discovered.  Occasionally  a  well  preserved  skull  or  other  strong  bone  may 
be  found  in  one  of  the  channel  sandstones  interrupting  a  fossil  level.  In 
damp  woods,  the  bones  of  animals  would  eventually  decay  and  only  in 
water-laid  sediments  would  there,  probably,  be  an  accumulation  of  the  more 
resistant  parts  representing  an  epitome  of  the  fauna  of  the  region.  Some 
of  these  bones  might  have  been  washed  into  the  streams  during  heavy  rains; 
many,  no  doubt,  are  the  remains  of  creatures  mired  and  drowned  at  drinking 


tiary,  so  retained  the  name  Puerco  for  the  oldest  beds  in  which  he  found 
fossils  and  gave  a  new  name,  Torrejon,  to  the  higher  levels  which  are  now 
known  to  make  up  the  largest  part  of  Cope's  original  Puerco. 

The  Torrejon  Sedimenia. —  The  Torrejon  closely  resembles  the  Puerco  in 
the  character  of  its  materiala  except  for  the  appearance  of  gravels  (quartzitc, 
jasper,  red  shale,  fitc)  in  some  of  the  channel  sandstones.  At  the  type  lo- 
cality on  the  east  and  west  forks  of  Arroyo  Torrejon,  where  it  is  exposed 
in  the  face  of  a  cliff  capped  by  the  basal  sandstone  of  the  Wasatch,  it  differs 
from  the  Puerco  in  having  two  zones,  100  feet  apart,  characterized  by  an 
abundance  of  small,  rusty,  calcareous  concretions  (Plate  XXVII,  Fig.  2), 
It  is  in  these  concretionary  zones  that  the  fossils  occur.  The  color  of  the 
concretion-bearing  clays  varies  from  red  mottled  with  green  to  gray.  In 
the  exposures  along  the  Torrejon,  a  heavy  persistent  sandstone  lies  below 

>  So  br  aa  we  could  Mcertaln  from  Batdwln'a  partner,  Thomas  RulTi'rly  or  Fanalngton. 
New  Mexico,  who  acwd  as  guide  and  Mamatcr  for  Wortman'a  first  oxpwILtlon,  Cope's  collec- 
tions as  veil  as  those  of  the  ISS'i  expedition  were  Bocured  largely  In  the  \-lcinlty  of  Cbico 
Springs  (Torrejon).  head  of  Coal  Creek  <i,  t.  OJo  Alamo  and  Barrel  Spring  vicinity.  Puerco). 
h  Arroyo  [Puerco  and  Torrelon). 
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the  lower  fossil  horizon  (see  next  paragraph),  but  whether  it  is  referable  to 
the  Puerco  or  the  Torrejon  is,  for  the  present,  doubtful.  In  other  respects, 
there  is  so  little  difference  between  these  formations  that  in  the  absence  of 
fossils  it  is,  at  present,  impossible  to  tell  them  apart. 

Torrejon  Fossil  Levels. —  From  the  important  part  which  fossils  must 
play  in  locating  the  lower  boundary  of  the  Torrejon  formation  it  seems  ad- 
visable to  consider,  in  this  place,  the  fossil  levels.  Previous  to  1913,  Torre- 
jon mammals  were  known  to  occur  in  but  a  single  horizon,  which  in  the 
type  locality  is  a  zone  of  gray  (sometimes  reddish)  clay  abounding  in  rusty 
concretions  (upper  fossil  level  of  Sections  B  and  C,  Fig.  2  and  Plate  XXVII, 
Fig.  2)  and  affording  remains  of  Euj)rotogonia,  Periptychiis  rhabdodon,  Pan- 
tolambda  and  other  characteristic  Torrejon  forms.  At  the  base  of  this  zone. 
Dr.  Gardner  placed  his  boundary  between  the  Puerco  and  the  Torrejon 
(see  Sect.  C,  Fig.  2).  We  have  found  that  a  second  fossil  horizon  occurs  in 
the  type  section,  with  Euprotogonia  etc.,  exactly  100  feet  below  the  former. 
From  both,  extensive  collections  of  splendidly  preserved  material  were  made 
and  both  were  traced  by  almost  continuous  outcrops  from  the  East  Fork 
of  Arroyo  Torrejon  to  the  west  branch  of  Kimbetoh  Arroyo  (see  map,  Fig. 
1).  Some  small  exposures  of  the  upper  horizon  in  Blanco  Canon  were  also 
examined.  Neither  level  has  been  found  in  the  Rio  Puerco  section,  ap- 
parently dying  out  laterally,  while  to  the  northwest,  in  the  Ojo  Alamo  sec- 
tion, a  heavy  yellow  sand-stone  (?  basal  Wasatch?)  rests  unconformably  on 
the  Torrejon  clays,  cutting  out  the  levels  at  which  the  two  fossil  layers 
might  be  expected  to  occur.  These  relations  are  clearly  shown  in  the  sec- 
tions presented  herewith.  We  have  not  been  able  to  definitely  correlate 
the  Chico  Springs  exp>osures  with  either  of  these  levels,  owing  to  facial 
changes  in  the  character  of  the  beds  and  the  concealment  of  outcrops  be- 
tween the  head  of  Chico  Arroyo  and  the  head  of  the  west  branch  of  Kimbetoh 
Arroyo  where  the  lower  horizon  is  well  exposed,  but  the  fauna  indicates, 
with  a  fair  degree  of  certainty,  that  this  horizon  is  the  lower  level. 

It  may  be  of  interest  to  note  that  the  upp)er  horizon  is  rich  in  fossils 
to  the  eastward  and  almost  barren  in  its  western  extent,  while  the  lower 
horizon  is  highly  fossilifcrous  in  its  westerly  outcrops  and  only  sparingly  so 
to  the  eastward.  It  seems  probable  that  the  larger  part  of  Baldwin's  Torre- 
jon collection  and  nearly  all  of  the  Torrejon  fossils  obtained  by  the  Ameri- 
can Museum  Expedition  of  1892  came  from  the  lower  horizon,  and  to  the 
westward  of  Escavada,  while  the  collections  of  the  expeditions  of  189(5  and 
1912  were  from  the  upper  horizon  of  Escavada,  Torrejon  and  intervening 
arroyos.  Thus,  while  the  whole  Torrejon  collection  was  al)out  evenly 
divided  between  the  upper  and  lower  levels  the  existence  of  more  than  one 
level  was  not  known,  partly  because  fossils  had  not  been  obtained  from  both 


Wasatch  sandstone,  which  may  be  Torrejon  or  younger.  They  are  well 
exposed  at  the  head  of  Klmbetoh  Arroyo  and  in  adjacent  portions  of  Blanco 
Canon.  To  the  southeast  they  are  overlapped  by  the  Wasatch  sandstone. 
To  the  northwest,  the  alight  easterly  dip  of  the  Paleocene  formations  and  the 
overlapping  of  younger  sandstones  prevents  their  occurrence.  Unfortu- 
nately, no  fossils  were  found  in  them.  Owing  to  a  lack  of  the  necessary 
facilities,  the  thickness  of  the  Torrejon  was  not  measured  in  this  section. 
On  the  Arroyo  Torrejon,  Gardner's  estimate  of  140  feet  is  increased  to  240 
feet  by  the  discovery  of  the  lower  fossil  stratum  referred  to  above,  which  also 
increases  the  Torrej'on  part  of  the  Rio  Puerco  section  from  281  to  660  feet. 
The  unconformities  which  Dr.  Gardner  thought  he  could  recognize  do  not 
exist,  as  they  were  founded  on  assumptions  which  the  discovery  of  the  lower 
fossil  level  of  the  Torrejon  has  shown  to  be  untenable.  The  varying  thick- 
ness of  the  Torrejon  formation  shown  in  the  sections  (Fig.  2)  may  be  due  to 
unconformable  relationships  with  the  Puerco,  but  this  can  neither  be  proved 
nor  disproved  by  present  evidence.  It  seems  probable  from  the  variation 
in  position  of  the  lower  limit  of  the  Torrejon,  but  as  this  has  been  determined 
by  fossils,  whose  presence  depends  on  the  chance  of  preservation,  exposure 


1014.]     Sinclair  and  Granger,  Paleocene  Deposits^  San  Juan  Basin,  N.  Mex.        313 

and  subsequent  collection,  the  boundary  cannot  be  regarded  as  fixed. 
It  will  probably  be  shifted  by  subsequent  work. 

Torrejon-Wasatch  Relationskips, —  The  Torrejon  clays  are  overlain 
unconformably  by  heavy  beds  of  gray  conglomeratic  sandstone  which  forms 
the  rim-rock  of  the  Torrejon  and  Escavada  cliffs  (Plate  XXVII,  Fig.  2)  and 
probably  represents  a  confluent  alluvial  fan  deposit  formed  during  a  new 
depositional  cycle  in  which  coarse  sediments  succeeded  clays  and  finer-grained 
sandstones.  The  erosion  of  the  Torrejon  clays  previous  to  the  deposition  of 
this  sandstone  and  its  overlap  beyond  the  edge  of  the  Paleocene  to  the  east 
and  north  accounts  for  the  variation  in  level  of  the  top  of  the  Torrejon  in 
the  various  sections  and  for  its  absence  about  the  north  and  east  margins 
of  the  San  Juan  Basin. 

Origin  of  the  Torrejon  Sediments. —  So  far  as  the  fossil  layers  are  con- 
cerned, there  does  not  seem  to  be  any  doubt  of  the  aqueous  origin  of  the 
deposit.  All  proofs  cited  in  discussing  the  Puerco  apply  more  or  less  to  the 
Torrejon.  There  is  less  petrified  wood  present,  but  this  is  more  than  offset 
by  the  Unio  beds  which  occur  repeatedly  in  the  type  section,  in  gray  clays 
of  the  upper  fossil  layer,  often  preserved  as  lenses  of  rotten  shells  seen  on 
cross-section  in  the  clay  bluffs;  at  other  times  impressions  of  the  Unios 
are  found  in  masses  of  rusty  calcareous  concretion.  Shells  of  land  molluscs 
{Pupa,  members  of  the  Helicidw)  also  occur  in  the  clays  affording  mammal 
bones.  On  west  Torrejon,  small  clay  pellets,  both  round  and  angular,  occur 
in  a  fine-grained  clayey  sandstone  of  the  upper  fossil  layer  forming  the 
matrix  of  a  partial  skeleton,  probably  of  Paniolamhdu.  The  abundant  limy 
concretions  may  indicate  aqueous  deposition  or  they  may  be  due  to  ground 
water  circulating  through  the  clay  after  deposition  had  taken  place. 

Age  of  the  Puerco  and  Torrejon. 

Both  formations  have  for  a  long  time  been  referred  to  as  of  Basal  Eocene 
age.  More  recently,  Paleocene  seems  to  be  growing  in  favor.  Hitherto,  we 
have  not  had  data  for  working  out  satisfactorily  evolutionary  changes 
within  the  limits  of  each  formation,  owing  to  a  lack  of  accurate  information 
regarding  levels.  This  is  now  available  and  will,  doubtless,  be  of  assistance 
in  establishing  more  accurate  correlations,  but  probably  will  not  change 
materially  our  ideas  of  geologic  age. 

"Nacimiento"  as  a  Group  Name. 

If  no  attention  is  to  he  paid  to  fossils,  the  "  Nacimiento  Group*'  proposed 
by  Dr.  Gardner  to  include  the  Puerco  and  Torrejon  may  be  a  convenient 


of  dove-colored  clays,  red-banded  near  the  top.  The  two  conglomeratic 
members  have  diseonfonnities  at  their  bases.  Dinosaurs  occur,  especially 
at  two  levels  separated  by  the  lower  conglomerate.  More  or  less  of  this 
aeries  of  beds  may  be  correlateable  with  the  Animas  formation. 

2.  Complete  confirmation  of  Bamum  Brown's  observation  regarding 
the  unconformable  relationship  of  the  Puerco  with  respect  to  the  conglomer- 
atic sandstone  with  fossil  logs  on  which  it  rests.  A  topography  in  low  relief 
was  developed  on  the  surface  of  this  sandstone  previous  to  the  deposition 
of  the  Puerco  clays,  which  cover  up  these  hills  and  valleys. 

3.  Accurate  location  of  the  two  Puerco  fossil  levels  and  demonstration 
of  the  fact  that  Polymaslodon  is  confined  to  the  uppermost  of  the  two  levels. 
For  their  position  see  sections  A  and  B,  Fig.  2. 

4.  Measurement  of  the  thickness  of  the  Puerco  on  continuous  exposures 
from  the  unconformity  at  its  base  to  the  level  of  the  first  occurrence  of 
Torrejon  fossils. 

5.  Discovery  of  fossil  plants  in  the  Puerco. 

'  U.  B.  O.  8..  24th  umual  repotC.  p.  23.  part  of  rule  3, 
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6.  Accumulation  of  data  which  seem  to  prove  the  fluviatile  origin  of 
the  Puerco  sediments. 

7.  Discovery  of  a  new  fossil  horizon  in  the  Torrejon,  100  feet  below  the 
horizon  from  which  fossils  had  hitherto  been  obtained. 

8.  Finding  of  Torrejon  fossils  at  still  lower  levels  (see  sections). 

9.  Location  of  the  Torrejon  levels  with  reference  to  those  of  the  Puerco 
(see  sections  A  and  B,  Fig.  2). 

10.  Correlation  of  the  Rio  Puerco  and  Arroyo  Torrejon  sections  pub- 
lished by  Dr.  Gardner  of  the  U.  S.  Geological  Survey  with  the  sections  meas- 
ured by  the  American  Museum  party. 

11.  Accumulation  of  data  which  seem  to  prove  the  fluviatile  origin  of 
the  Torrejon  sediments. 

Collecting  Localities. 

For  the  convenience  of  subsequent  workers,  the  principal  collecting 
localities  of  the  1913  expedition  are  here  listed.  These  are  indicated  on  the 
map  (Fig.  1)  by  numbers. 

1.  Two  miles  above  Chico  Springs.  Torrejon,  probably  lower  horizon.  Two 
small  exposures  well  up  toward  the  head  of  Chico  Arroyo.  The  larger  exposures 
surroimding  the  store  on  Chico  Arroyo  proved  barren.  Small  collection.  Much 
concretion  adhering  to  bones. 

2.  Two  miles  above  Ojo  Alamo.  Lower  and  upper  fossil  horizons  of  the  Puerco 
in  great  rincon  of  badlands  on  Ojo  Alamo  and  Barrel  Spring  Arroyos  and  their 
branches.  Principal  exposures  of  Polymastodon  horizon  (upper  fossil  level  of  Puerco) 
found.     Large  collection  from  upper  level.     Skull  of  Polymastodon. 

3.  Three  miles  east  of  Ojo  Alamo.  Torrejon  exposures  at  the  head  of  Barrel 
Spring  Arroyo.     Three  specimens  of  Periptychus  rhahdodon  found. 

4.  Five  miles  northwest  of  Ojo  Alamo.  Puerco  exposures  at  the  head  of  the 
west  branch  of  Canon  Gallego.  Polymastodon  horizon.  Only  two  specimens  found 
(both  Polymastodon  teeth). 

5.  First  draw  west  of  Kimbetoh  Arroyo.  Exposures  on  the  west  side  of  the 
draw.  A  short  stretch  of  the  lower  Puerco  fossil  level  at  the  base  of  the  bluff.  Small 
collection. 

6.  Old  Dolan  ranch,  Kimbetoh  Arroyo,  four  miles  above  Kimbetoh.  Puerco  ex- 
posures on  both  sides  of  the  arroyo,  but  lower  fossil  level  seen  to  advantage  on  east 
side.    Skeleton  of  Ecloconus  from  beds  in  bluffs  southeast  of  ruins  of  old  ranc'.i  house. 

7.  Three  miles  east  of  Kimbetoh.  Exposures  of  lower  fossil  level,  Puerco, 
in  branches  of  Kimbetoh  Arroyo  and  in  extensive  badlands  on  nameless  arruyo 
between  Kimbetoh  Arroyo  and  Escavada  Wash,  above  where  road  to  Cuba  crosses. 
Very  rich.    Several  good  skulls. 

8.  Head  of  Kimbetoh  Arroyo.  I>ow(t  fossil  level,  Torrejon,  exposed  on  both 
sides  of  the  arroyo,  well  up  toward  the  Hlanco  divide.  Material  all  fniginentary, 
much  of  it  concretion-covered,  but  in  place.s  abundant.  Upper  Torrejon  horizon  ex- 
posed, but  barren. 


Fig.  1.  0]o  Aliinio  beds  lookinft  north  from  Barrel  Spring.  The  conglomprstio 
Hiindstonc  with  fossil  logs  forms  the  ciu'tcllaiwl  rockn  on  the  ridfcc-crcBl.  Upper  hori- 
zon of  ilinosuiir-hi'iirLng  rtiiys  licncafli  the  sandstone. 


Fin.  -■  "J"  .\lii""i  '"■''«  ii  short  ilistiiiiec  l>el<iw  lliim'l  Spring.  Conglomernrifi 
KonilJitono  with  Iors  i-ii|is  ritlgr  to  left.  r|))MT  ilinosnur  horizon  just  jibovc  junction  of 
bacllaul  fan'  imil  titliis.  I>iwer  roiigloiiicrali'  iit  top  of  likhix  and  strewing  i>liipc  in 
forcgroiind.  1,ow<t  iliiiosaiir  liiiriziin  underlying  tuhis  and  in  bottom  of  arroyo  at 
lower  left-hiinil  eiirner  of  pirtiire. 
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Fig.  1,  Purt  of  Copp's  lypo  wdion  of  (hp  I'lierco  ( 
about  four  milps  below  Cuba,  Wasatoh  siindutonc  oaps  rl 
al  Ihe  hasp;  the  rest  Tortfjoc 


I'Ik.  --  C'1iff.-<  at  lic'iiil  cif  wi-xt  fork  iif  Amiyo  1'urrrjon.  C»p  rnrk  is  bunal  Hund- 
HliHic  of  ilii>  \\[is!ii  c'h.  C'oiirrt'licm-iitvinil  iilo|ii'  in  forcKrounilniikrki' position  of  iipppr 
fossil  level  of  llii'  'I'orreiori  fiirmiitiiiri. 
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collecting  local: 
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Article  XXHI.— DESCRIPTIONS    OF    NEW    BIRDS    FROM 

ECUADOR. 

By  Frank  M.  Chapmax. 

In  pursuit  of  its  plans  for  a  detailed  ornithological  survey  of  South 
America,  the  American  Museum  of  Natural  History  has  extended  its  work 
from  Colombia  into  Ecuador  where  for  some  time  Mr.  William  B.  Richard- 
son has  been  collecting  in  certain  localities  selected  with  a  view  to  their 
bearing  on  problems  in  distribution.  A  detailed  report  on  Mr.  Richardson's 
large  collections  is  not  possible  at  this  time,  but  a  casual  examination  of 
them  reveals  several  forms  which  appear  to  be  unnamed  and  which  are 
described  herewith. 


Leptotila  ochraceiventris  sp.  nov. 

Char.  sp. —  Not  closely  related  to  any  described  species  of  Ijeptotila;  whole 
abdominal  region  rich  ochraceous-buff  as  in  Geotrygon  morUarui;  head  without 
gray,  the  forehead  pale  pinkish  buff;  a  clearly  defined  vinarxH)iis  breast-band. 

Type.—  No.  129338.  Am.  Mus.  Nat.  Hist.,  cf  ad..  Zaruma  (alt.  6000  ft.),  Prov. 
del  Oro,  Ecuador.  Sept.  22, 1913;  W.  B.  Richardson. 

DeHcription  of  Male. —  Hind-head  and  nape  deep  brownish  vinaeeous  approai^hing 
livid  brown  with  slight  purplish  reflections,  passing  through  pale  brownish  vinaeeouji 
anterioriy  and  Ix'coming  pale  pinkish  buff  on  the  fonthead  and  mipraloral  n^on; 
purplish  reflwtions  increasing  in  intensity  posteriorly  covering  the  fon^back  and 
spreading  to  the  sides  of  the  neck;  remainder  of  the  back  and  the  upper  tail-covertu 
olive-brown,  the  winter  of  the  back  and,  to  a  less<»r  extent,  the  upper  tail-wiverts 
with  deep  purplish  reflections;  central  tail-feathers  somewhat  deepcT  olive-l^niwn 
than  the  nmip,  the  lateral  rect rices  slaty  black,  the  thr(*e  outer  pairs  tipped  with  a 
white  tip  which  measun^s  10-18  mm.  along  the  shaft  of  the  out<»r  feather  and  ft -7 
mm.  on  the  third  fc*ather;  primaries  externally  fuscous  or  fuscoiuf-lilack,  the  oiiU'r 
one»  (exc(*pt  the  short.  shan>ly  incised  outer  one)  narrowly  c^dgcMl  with  |>ale  cinnamon 
apically;  inner  ({uiILk  and  win^-coverts  olivcslirown,  the  latt(*r  with  Hliffht  pur|>liMh 
reflections;  inner  w(*bs  of  all  the*  quills  hazel  or  Mikiulo-lirown,  the  uncU^r  wing- 
coverts  and  axillars  .slightly  deejx'r;  chin  and  uppctr  thnjat  white  HurrriundiHl  by  the 
pinkish  or  light  pinkish  cinnamon  of  the  side's  of  the  head  and  lower  throat;  lin*aMt 
light,  purplish  vinaceoas.  spn'ialing  to  the  puryilish  vinaceous  of  the  sidfw  of  the  neck 
and  more  or  less  Hhur|>ly  clefmi'il  from  the  rich,  unifonn  light  ochnicefiuif4>uflr  ttf  the 
abdomen  and  flanks:  under  tail-coverts  white  mon*  or  \t*tm  tint^nj  find  mtkr^tHHi  with 
oehraceous  buff;  "li-jss  j)ink,  bill  black,  eyes  yellow"  f Richardson).  MeaHurvmcrttK 
of  tjTje:   len^h  fskin).  24r>;   winje.  135;   tail.  97;   tarsus,  31;   culmen.  17  mm. 

Desrrijttiort  of  F*  malt . —  lii*sf*mbU*s  the  male  in  color  but  average's  HJii^litly  Hninllff. 
Wing.  KM;  tail.9.j:  \:xTr*\\^,'M\  ciilrnfn,  10  mm. 

Dencri/itwn  of  Immntur*-. —  linrnaturff  hinl^  of  Inith  hcx*"h  <liff«'r  from  ft/iiilts  in 

'Ml 


is  broader  and  deeper,-  the  chin  buff  instead  of  white. 


SpAotyto  cunlcularia  punsnsiB  subsp.  nov. 

I  Char,  suhpa. —  Moat  newly  related  to  5.  c.  nanodes  Bert.  &  Stolt.,  but  much 
paler  thraughout,  the  whitish  or  buffy  aratkH  of  the  upperparta  larger  particularly  on 
the  hind-head  and  nape  which  appear  to  be  atreaked  rather  than  spotted,  the  under- 
p&rts  much  lees  barrel,  the  throat  bar  greatly  reduced, 

rtfpe.— No.  1239T0,  Am.  Mus.  Nat.  Hist,,  d*,  Puna  Island,  Ecuador,  April  6. 
1913,  W.  B.  Richardson.    Wing,  166;  tail,  76;  Ursue,  44;  cuhnen,  19  nun. 

Remarks. —  Mr.  Richardson  collected  seven  specimens  of  this  form  on 
Puna  Island  from  April  3  to  12,  1913.  For  comparison  with  them  I  have 
an  equal  number  of  skins  of  S.  c.  nanodes  in  the  Brewster-Sanford  collection 
taken  by  Beck  at  and  near  the  type  locality  (Lima,  Peru)  in  January,  Febru- 
ary,' and  April,  1913.  The  Puna  Island  birds  are  in  somewhat  more  worn 
plumage  than  those  taken  in  Peru  in  January  and  February,  but  a  specimen 
of  nanodes  collected  at  Chorillos,  April  11,  is  in  wholly  comparable  plumage 
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and  shows  that  the  characters  attributed  to  the  Puna  Island  bird  in  the 
preceding  diagnosis  are  racial,  not  seasonal.  The  differences  in  the  under- 
parts  are  especially  marked,  the  barring  being  reduced  to  a  minimum 
making,  in  connection  with  the  extent  of  the  whitish  areas  above,  punensis 
the  palest  known  form  of  its  groiip. 

Speotyto  cunicidaria  juninensiSf  of  which  the  Brewster-Sanford  collection 
contains  four  specimens  from  Lake  Junin,  the  type  locality,  is  a  much 
browner,  more  heavily  barred  bird  which  is  even  larger  than  true  cunicu- 
laria  from  Chile.  The  Colombian  form,  S.  c.  tolimoB  Stone,  is  described  as 
being  "darker  than  any  of  the  other  forms  of  Speotyto"  and  is  doubtless  as 
unlike  punensis  as  the  Upper  Magdalena  Valley  it  inhabits  is  unlike  the 
arid  portions  of  the  coast  of  Ecuador. 

While  a  nuniber  of  birds  have  been  described  from  Puna  Island  none  of 
them,  so  far  as  I  am  ^ware,  are  confined  to  it  and  it  is  probable  therefore 
that  the  Burrowing  Owl  recorded  from  Sta.  Elena  on  the  coast  of  Ecuador 
by  Salvadori  and  Festa  (Boll.  Mus.  Tor.,  No.  368,  XV,  1900,  p.  34)  belongs 
to  the  form  here  described. 


Pyrrhura  albipeetus  sp.  nov. 

Char,  ap.—r  Differing  from  any  known  species  of  Pyrrhura  in  having  the  throat 
and  breast  buffy  white  without  or  with  but  slight  indication  (in  immature  specimens 
only  ?)  of  terminal  bars,  and  in  other  characters. 

Type,—  No.  129379,  Am.  Mus.  Nat.  Hist.,  9 ,  Zamora,  alt.  3000  ft.,  Prov.  Loja, 
Bcyador,  Oct.  I8,i913,  W.  B.  Richardson. 

Description  of  Type. —  Crown  sepia  the  feathers  with,  a  paler  terminal  n^rgin 
which  increases  in  width  and  paleness  and  becomes  nearly  white  on  the  nape  J  a 
faint  indication,  of  rose  at  the  base  of  the  bill;  sides  of  the  crown,  from  in  front  pf  eye 
to  nape,  yellowish  green,  region  at  the  base  of  sides  of  the  bill  mixed  yellow-green 
yellow  and  blackish;  ear-coverts  mixed  scarlet-red  and  lemon-chrome;  back  and 
upper  tail-coverts  bright  parrot-green,  the  latter  with  traces  of  bluish  laterally;  tail 
without  indication  of  red,  parrot-green  above,  blackish  below,  the  outer  feathers 
largely  blackish,  with  a  greenish  tinge  particularly  on  the  outer  web,  the  green  in- 
creasing in  extent  inwardly  and  basally  and  occupjring  both  webs  of  the  central 
feather;  outer  primary  black,  the  others  Berlin  blue  with  a  greenish  edge  externally, 
the  blue  on  the  inner  web  increasing  inwardly;  secondaries  largely  parrot-green 
externally,  blackish  internally,  all  the  quills  blackish  apically;  bend  of  the  wing  and 
primary  coverts  scarlet-rod,  remaining  coverts,  above  and  below,  parrot-green; 
throat  and  breast  buffy  white  tipped  faintly  with  lemon-yellow  increasing  in  extent 
posteriorly,  sides  of  the  throat  with  a  barely  discernibh*  indication  of  terminal  grayish 
bars;  rest  of  underparts  yellowish  parrot-green  with  bluish  reflections,  centre  of  the 
belly  with  a  small  amount  of  more  or  less  concealed  red;  under  tail-coverts  bluish; 
feet  blackish,  bill  horn,  lower  mandible  whiter.  Ix^ngth  (skin),  240;  wing,  134;  tail, 
116;   bill,  20  mm. 


reaches  the  shaft  of  every  feather  and  ia  of  essentially  equal  extent  on  each;  closely 
agreeing  therefore  in  tail-pattern  with  T.  a.  ooatariceTtgis  but  with  the  terminal  white 
band  narrower,  the  subterminal  band  broader,  the  body  plumage  whiter  and  siie 
smaller;  female  wholly  unlike  the  female  of  coalariceimt,  and  closely  resembling  in 
general  coloration  the  female  of  T.  s.  gemi/ateiata  but  with  the  black  subterminal 
band  much  broader,  the  baaal  gray  band  correspondiagly  reduced,  and  dimensions 
much  smaller. 

Type.— No.  118803,  Am.  Mus.  Nat.  Hist.,  (f  ad.,  Esmeraldas,  Ecuador,  Nov. 
10,  1912,  W.  B.  Richardson. 

Remarks.— The  exceptionally  well  marked  charactera  of  this  race  are 
supported  by  six  aduit  specimens  (four  males  and  two  females)  from  the 
type  locality,  a  female  from  Barbacoas,  Col.,  a  male  from  Chone,  Ecuador, 
and  a  single  native  skin  received  through  Soderatrom  labeled  "San  Miguel, 
4000  ft,"  Of  allied  forms  we  have  six  males  and  five  females  of  coslaricenna 
from  Panama,  Chiriqui  and  Costa  Rica;  ten  specimens  of  T.  s.  personaia, 
an  equal  number  of  T.  s.  gn^ekcps;  nine  (including  eight  topotjpes)  of  T.  s. 
columHann,  and  fourteen  of  T.  s.  semtfasciaia  from  the  western  borders  of 
Amazonia. 

With  personala  and  griseiceps,  in  both  of  which  the  male  is  darker  than  in 
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costariccnsis,  no  comparison  is  needed,  but  Hellmayr's  (/.  c.)  reference  of 
Esmeraldas  specimens  to  T.  s.  columbiana  should  receive  the  attention 
always  due  the  opinion  of  this  authority  on  Neotropical  birds.  Fortunately 
our  topotypical  series  of  both  forms  is  so  adequate  that  examination  of  them 
permits  one  to  reach  satisfactory  conclusions.  Study  of  this  material 
shows  that  esmeraldce  is  a  constantly  smaller  form  in  which  the  male  has  the 
upperparts,  and  particularly  the  nuchal  region,  whiter;  the  black  area  on 
the  inner  vane  of  the  outer  tail-feather  always  reaches  the  shaft  and  is  never 
appreciably  smaller  than  the  corresponding  area  in  the  succeeding  feathers, 
while  in  columbiana  this  area  is  either  smaller  on  the  outer  than  on  the 
succeeding  feather,  or  is  separated  from  the  shaft  of  the  outer  feather  by  a 
w^hite  line  of  var^dng  width  which  connects  the  white  tip  with  the  white 
base  of  the  feather.  In  short,  so  far  as  the  tail  pattern  in  the  male  is  con- 
cerned, e8merald4jB  differs  from  columbiana  essentially  as  costaricensis  differs 
from  it,  and  the  males  of  esmeraldce  and  costaricensis  more  nearly  resemble 
each  other  than  either  does  that  of  columbiana, 

WTien  it  comes  to  the  females,  however,  the  relationships  of  esm^raldw 
are  seen  to  be  with  true  semifasciata,  our  three  specimens  being  much 
grayer  above  than  our  four  females  of  columbiana  and  quite  as  gray  as  the 
grayest  of  our  females  of  T,  s,  acmifasciata.  The  black  tail-band,  however, 
as  has  been  mentioned  in  the  preceding  diagnosis,  is  wider  in  esm^raldai  than 
in  aemifasciaia. 

Measurements  of  Males. 


Wing 

TaU 

Bill 

118803  KBineraldas,  Ecuador 

117 

67 

24.5 

118804 

117.5 

67 

26 

118806           "                  "        (Type) 

117 

67 

25.5 

118808 

118 

70 

25 

71176    Santa  Marta,  Col. 

121 

72 

24.5 

72917    Valparaiso,  Santa  Marta,  Col. 

123.5 

67 

25.5 

72918              ** 

122 

72 

27 

102262  Boruca,  Costa  Rica 

123 

73 

26 

123703  Atirro, 

127 

71 

26.5 

Measurements 

of  Females. 

118805  Esmeraldas,  Ecuador 

Ill 

65 

24.5 

118807 

111 

67 

24 

118048  Barbacoas.  Col. 

111 

67 

24 

71177     Cacagualito,  Santa  Marta,  Col. 

118 

67 

26 

72920     Minca, 

119 

67 

25 

97865     Valparaiso      '' 

119.5 

66 

24 

77487     Chitra,  Panama 

117 

70 

25 

106531 

118 

65 

25 

dentate  than  in  groasus  and  more  closely  agrees  in  this  respect  with  that  of 
fuligijiosus  but  is  less  laterally  inflated  than  in  that  species. 

In  its  buffy  abdomen  and  white-tipped  rectrices  nigriceps  suggests  cer- 
tain species  of  Saltaior  and  indicates  a  possibly  even  closer  relation  between 
that  genus  and  Pitylvt  than  has  heretofore  been  suspected. 

The  color  terms  employed  in  this  paper  will  be  found  illustrated  in 
Ridgway's  'Color  Standards  and  Color  Nomenclature'  (Washington,  1912). 
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Article  XXIV.— LAND  SHELLS  FROM  THE  TERTIARY  OF 

WYOMING. 

By  T.  D.  a.  Cockerell. 

In  1912,  Mr.  W.  Stein  collected  for  the  American  Museum  of  Natural 
History  a  quantity  of  small  land  shells  near  the  mouth  of  Pat  O'Hara  Creek, 
in  Clark's  Fork  Basin,  Wyoming.  A  study  of  this  material  reveals  a  sur- 
prising number  of  species,  eight  in  all,  and  shows  that  shells  apparently 
referable  to  the  Indian  genus  Boysia,  and  to  a  new  allied  genus,  inhabited 
the  Rocky  Mountain  region  in  early  Tertiary  times.  One  of  the  new  spe- 
cies collected  by  Mr.  Stein  was  described  in  this  Bulletin,  XXXIII,  p.  105; 
four  others  are  described  herewith. 

It  is  extremely  desirable  that  further  material  should  be  collected  at 
Mr.  Stein's  locality,  so  rich  in  remarkable  species,  on  the  whole  in  an  ex- 
cellent state  of  preservation.  It  is  surely  probable  that  we  have  only  a 
portion  of  a  quite  rich  Molluscan  fauna. 

Protoboysia  n.  g.  (Bulimulidse.) 

Shell  conic-globulose,  with  an  obtuse  regularly  rounded  spire  of  seven  flattened 
whorls;  eighth  whorl  curved  upwards,  obliquely  wrapping  the  spire,  curving  round 
it  near  the  apex,  the  narrowly  semilunar  aperture  situated  on  the  sides  of  whorls 
3  to  6;  near  the  point  where  the  last  whorl  ascends  is  a  deep  transverse  constriction, 
the  margins  of  which  are  thickened.  The  sculpture  consists  of  fine  oblique  stris, 
coarser  on  the  last  whorl.  The  nuclear  region  appears  to  be  without  sculpture. 
The  umbilicus  is  represented  by  a  chink.     Type,  P.  complicata  n.  sp. 

Protoboysia  complicata  n.  sp.  (Fig.  1;  A,  side  view;  B,  from  beneath.) 

Length  and  width  3 J  mm.;  oblique  stria?  regular, 
about  6  in  160  m  near  end  of  seventh  whorl,  fine  and 
widely  spaocnl  (95-125  m  apart)  a  short  distance  before 
aperture. 

Five  miles  southeast  of  mouth  of  Pat  O'Hara 
Creek,    Clark's    Fork    Basin,   Wyoming.     Above   red-  ^ 

banded  beds;    probably  ba.se  of  Wasatch  formation.*  pj^   j      Protoboy»ia  com- 

{W.  Stein,  1912).  j^Ucata.   ' 

This  is  a  most  astonishing  discovery;  a  shell  entirely  new  to  our  American 
Tertiary,  closely  resembling  the  Indian  Boysin  hcnsoni  PfeiflPer,  but  with  the 


» See.  however.  (JranKer.  Bull.  Amer.  Mils.  N.  H..  XXXIII,  p.  204. 


Hist.,  XXXI,  (1912)  p.  231. 

The  upturned  whori  had  been  broken  off  in  the  type;  but  numerous 
specimens  found  with  PTotoboysia  clearly  show  that  the 
last  whorl  was  directed  upwards,  very  narrowly  crescentic 
in  section,  to  end  on  the  fourth  to  sijith  whorls  in  an 
aperture  p^o^^ded  with  a  very  thick  reflexed  lip.  Only 
the  upper  end  of  the  lip  has  been  preserved,  so  the  form 
of  the  aperture  cannot  be  ascertained.  The  whole  shell, 
except  the  apex,  has  delicate  oblique  riblets. 


BoyBia  phenacodoTu: 


(Fig.  3.) 


Shell  siibglobose,  about  5)  mm.  high  and  7  broad;  spire 
rounded  aii<l  obtuse,  with  six  very  .slightly  convex  whorla,  which 
are  distinctly  obliquely  striate,  the  sixth  having  eoarse  regular 
ribs,  fi\-e  lo  a  mm.;  the  laat,  upturned  whori  is  only  partly  pre- 
Berved,  but  appears  lo  be  fornted  as  in  B.  sinchiri,  except  (liat  it 
etion.    The  umbilicus  is  closoii. 
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TV'o   specimens,   found   with   Protoboysia.      Easily   known   from   B, 
sinclairi  by  its  smaller  size  and  less  elevated  spire. 


Vitrea  sinoparum  n.  sp.    (Fig.  4.) 

Shell  51  mm.  diameter,  2i  high;  spire  low;  whorls  six,  rounded,  without  distinct 
sculpture;  aperture  broad,  somewhat  oblique. 
Found  with  Protoboysia. 


A   verv^   modern    looking    shell,    without   striking 

Fig.  4.       Vitrea  «i- 
CliaraCterS.  noparum. 


Thysanophora  ozyaBnsd  n.  sp.     (Fig.  5.) 

Shell  not  quite  5  mm.  broad,  2}  high;  spire  low;  whorLs  5i,  rounded,  the  last 
whorl  elevated  next  to  the  suture;  aperture  semilunar,  comparatively  narrow; 
umbiUcus  broad. 

Found  with  Protoboysia.     This  is  referred  to  Thysanophora  with  some 
confidence,  on  account  of  its  resemblance  to  the  living 
T.  ingcrsoUi  of  the  Rocky  Mountains;  nevertheless,  it 
might  belong  to  the  Zonitidte,  so  far  as  the  visible 
characters  show.     Seen  from  above,  it  looks  like  Vitrea         pig.  5.     Thyaano- 

sinoparum.  P*^'""  oxyana. 

Other  shells  found  with  Protoboysia  are  Pyramidula  ralstonensis  Ckll. 
(many)  and  Oreohrlix  mcgarchc  C.  &  H.  (immature). 
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Article    XXV  —  DESCRIPTIONS  AND  RECORDS  OF  COCCID^. 

I.    Subfamily  Diaspin^e. 
By  T.  D.  a.  Cockerell  and  Elizabeth  Robinson. 

Odonaspis  schizostachyi  n.  sp.    (Figs.  1,  2.) 

Female  scale  circular,  little  over  1  mm.  diam.,  dull  white,  concentrically  wrinkled, 
the  large  first  skin  very  pale  yellowish.  The  second  pellicle  encloses  the  adult;  its 
pygidial  margin  shows  two  pairs  of  lobes,  formed  like  those  of  0.  secretuSt  but  the 
median  ones,  which  are  large  and  more 
or  less  elbowed  or  lobulate  at  sides,  are 
separated  by  a  rather  wide  interval; 
the  second  lobes,  remote  from  the  first, 
are  much  smaller.  The  lateral  margins 
of  the  second  skin  show  long  bristles, 
similar  to  those  on  the  adult.  Adult 
female  round;  pygidium  terminating 
in  a  large  median  lobe  which  differs 
from  that  of  0.  secretua  in  being  with- 
out lateral  indentations;  the  second 
and  third  lobes  are  each  bilobcd,  the 
third  much  lower  than  the  second, 
and  their  lobules  have  entire  margins; 
there  are  two  spine-like  plates  laterad 

of  the  median  and  second  lobes,  and  two,  far  apart,  beyond  the  third;  margin 
beyond  third  lobe  finely  crenulate.  The  base  of  the  second  lobe  is  prolonged 
caudad  into  a  long  finger-liko  process,  and  this  is  contiguous,  on  the  outer  side,  with 
a  striated  band  which  terminates  at  the  anal  ring.  The  lateral  margins  have  five 
principal  indentations,  marking  su- 
tures, and  along  the  latter,  pointing 
caudad.  are  single  rows  of  minute 
quadrate  scales  with  finely  serrate 
apical  margins,  clost^ly  resembling  the 
scales  on  a  lepidopterous  wing.  Cir- 
cumgenital  glands  in  two  groups,  each 
of  about  150,  the  groups  uniform  in 
width  throughout  their  length,  with  the  ends  rounded.  There  is  no  line  of  glands 
rcnnecting  the  two  groups. 

Hah.—  \a)s  Haftos,  Philippine  Is.,  Dec,  1913  (C.  F.  Baker). 

Related  to  0.  srvrctus,  but  readily  separated  by  the  entire  median  lobe, 
chanictor  of  grouped  glanfis,  etc.  Professor  Baker  thus  describes  the 
occurrence  of  this  interesting  species:   "  In  the  thickets  of  climbing  bamboo 


'tf 


Fig.    1.      Odonatpit    Mchitottaehyi, 
end  of  adult  female. 


Caudal 


Fig.  2.     Odonatpit    Mchitottachyi. 
on  adult  females. 


Scales 


•.\2\ 


Fhen&caspia  mischoc&rpl  n.  sp.     (Figs.  4,  5.) 

Female  scale  circulur,  nbout  l.TJi  nun.  diameter,  dull  wlilte,  eliglitly  tmnspnrent; 
exuvise  lateral,  verj'  pale  orange,  the  first  skin  projeeting  beyond  iniirgiii  of  scale; 
second  skin  broad-oval. 

Female  (after  boiling  iu  KHO)  pale  yellow,  elongated,  broadened  anteriorly, 
conspicuously  segmented;  on  each  side  of  the  mouth  is  a  circular  group  of  gknds; 
pjgidial  ana  with  three  pairs  of  lobes;  median  lobes  long,  strongly  divergent,  serru- 


(>A®W^^ 


,C 


oo 
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late  on  inner  margin,  not  produced  beyond  the  level  of  the  other  lobes;  second  and 

third  lobes  each  composed  of  two  separate  rounded  lobules;   a  pointed  glandular 

process  laterad  of  each  of  the  first 

and  second  lobes;  long,  spine-like  V  ^^ 

plates   (gland-spines)  well  devel-         ^^^^^N, I V^  \\  ^ 

oped,  one  laterad  of  each   lobe,  ^  ■       ^ 

and  three  others  on  the  margin 

beyond;  margin  beyond  the  lobes  ^8-  ^-     P^^nacaspU   mischoearpi.    Side  of  ab- 

irregularly  dentate,  and  with  four      ^°°^^"  ^^  ^^^  ^^"^"^^^^ 

incisions  with  thickened  edges.  Circumgenital  glands  with  median  group  of  8-9 
orifices,  the  lateral  groups  each  of  16-17  orifices,  the  anterior  and  posterior  lateral 
groups  contiguous,  almost  confluent.  Male  scale  about  1  mm.  long,  distinctly 
tricarinate;  exuvia  pale  yellow. 

Hab. —  Los  BafLos,  Philippine  Is.,  Dec.  1913,  on  Mischocarpus  fnscescens  Blume 
(C.  F.  Baker,  2179). 

According  to  the  Index  Kewensis,  Mischocarpus  Blume  (Sapindacete)  is 
the  same  as  Ratonia  D.  C,  l>ut  M .  fuscesccns  is  Cupauia  heifer i  Hiern. 

P.  mischocarjn  resembles  P.  sirobilanthi  (Green)  in  the  long  serrated 
median  lobes,  but  differs  conspicuously  in  the  form  of  the  9  scale,  and  in 
the  margin  beyond  the  lobes,  which  is  strohilanihi  is  coarsely  serrate  and 
finely  serrulate.  In  the  form  of  the  scale  the  new  species  greatly  resembles 
P.  latisfrimus  (Ckll.),  but  in  that  species  the  margin  beyond  the  lobes  is 
coarsely  crenate,  instead  of  being  sharply  toothed,  while  the  male  scale  has 
only  a  very  feeble  median  keel.  P.  flora  (Green)  has  the  region  beyond  the 
lobes  crenate  as  in  latiftsijtiua,  and  the  scale  is  quite  diflPerent  from  that  of 
P.  misehocarpi.  P.  mricosa  (Green)  has  the  margin  beyond  the  lobes 
formed  as  in  airohilanthi;  while  P.  dilaiata  (Green)  has  shorter  median  lobes, 
not  so  close  together  at  the  base,  and  lacks  well-<lefined  third  lobes.  The 
other  sj)ecies  of  Phetirwanpi,^  are  vvvn  more  distinct. 

Hemichionaspis  minor  {Maskell), 

Swan  Island;  on  fruit  of  Anotia  murlrnia;  sent  by  Mr.  Samuel  Henshaw. 
No  collector's  name  is  given,  but  it  was  probably  obtaine<l  by  Mr.  Geo 
Nelson. 

Targionia  gutierrezise  iCnvkereU  S:  Parrott). 

On  Artrtiiisid  tridmfata.  Steamboat  Springs,  Colorado  (E.  Bethel). 

Pinnaspis  buxi  (Bouehe). 

Ia)s  Hanos,  Philippine  Is.,  abundant  on  leaves  of  Aijhtonemn  phillj)pinen- 
sis,  Jan.  1,  1914  (/'.  F.  Bnkrr  2ISJ).  (iroup<'(l  glands;  nuMlian  4,  cephalo- 
laterals  0,  caudolaterals  S. 


Eggs  large,  about  175  it  long. 

Male  scale  hardly  over  half  a  mm.  long,  whitp,  parallel-sided,  with  tm  obtuse 
median  keel,  and  no  distinct  lateral  ones;  larval  skin  pale  orange  fulvoue. 

Hah. —  Lob  Baflos.  Philippine  Is.,  in  quantity  on  under  side  of  leaves  of  Uvaria 
Bp.  (Anonacete) ;  collecled  by  Prof.  C.  F.  Baker  (738). 

In  the  rather  sharp  teeth  of  the  median  lobes  this  resembles  //.  scrobi- 
cularum  or  H.  rhododcndri,  but  the  apical  crenation  is  narrower  than  in 
these  species,  and  the  margin  beyond  the  lobes  is  different.  In  Cooley's 
table  (1899)  it  runs  to  H.  mvasaiida,  which  has  very  much  more  numerous 
grouped  glands,  and  differs  in  other  particulars.  In  Green's  table  (1899) 
it  goes  to  musatrnda  and  rhododenderi,  but  is  quite  distinct  from  both.  It 
is  not  closely  allied  to  H.  rhombica  (Pinnaspig  rhombica  Leon.). 
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ii.    non-dlaspine  subfamiues. 
By  T.  D.  a.  Cockerell. 

Lecaniodiaspis  rufescens  {CoekereU). 

Ceroplastes  irregularis  Cockerell. 

These  two  species  were  collected  by  Mr.  E.  Bethel  at  Canon  City, 
Colorado,  on  Atriplex  canescens.  He  writes  that  they  "completely  cover "^ 
the  plants  at  a  locality  where  honey  ants  abound,  and  suggests  that  they 
probably  furnish  part  of  the  food  of  the  ants.  L,  rufescens  was  also  collected 
on  Fraxinus  anomala  at  White  Water,  Colorado,  1908,  by  Prof.  C.  P. 
Gillette. 

Tachardia  fulgens  Cockerell. 

Hills  near  Huasihuas,  Sonora,  March  25,  on  leguminous  bush,  3  to  6  feet 
high,  with  yellow  flowers  (C.  H,  T,  Toicmend). 


Ceroplastes  gigas  n.  sp.    (Fig.  7.) 

Scale  on  branch  of  tree;  wax  white  and  smooth.  Scale  17 J  mm.  long,  14 J  broad,, 
about  12  high;  wax  not  divided  into  plates;  a  deep 
median  dorsjil  pit;  at  sides  are  two  angidar  projections 
clasping  the  branch.  Wax  about  5  mm.  thick.  Female 
oval,  about  7  mm.  long,  chestnut  red;  antenna?  and  legs 
light   ferruginous.     Antenna?  long   and  slender,  second 

joint   75  n  long,  third   about    50.     Cephalic  margin  of  /      -      .-vJ   J. 

female  broadly  roundeil,  caudal  margin  trilobed. 

Hah. —  Philippine  Islands,  pn»sumably  near  Los 
Bafios,  sent  without  any  information  bv  Prof.  C.  F. 
Baker. 


There  is  only  a  single  scale,  hut  it  is  such  a 

remarkable  form  that  it  is  safe  to  describe  it.     I 

removed  it  from  the  branch,  and  was  able  to  make      ,     a'  ,'    JI^^^!!!!^^^^!* 

I.     Scale   on    Drancn.     2. 

out  some  of   the  structural   characters,  and   then      Cephalic  margin  of  female. 

^i„,,   I  :«.  3.     Caudal  margin  of  fe- 

replaccl  it.  ^^,^ 

The  siH'cies  closely  res(Mnbles  C.  rudlrii  Marchal, 
but  the  inarpn  of  the  female  is  differently  formed,  and  the  antennre  of 
ruillrfi  have  joints  2  and  '^  e(|ual.     C.  ruillrti  occurs  in  western  Africa. 


ProtopulTinarift  longiT&lv&ta  b&kerl  n.  sp.     (Fig.  9.) 

Female  scale  2j-2i  iiini.  long,  1}  brotid,  light  ferruginous;  shnpc,  upjx'iiranco  und 
markings  ns  in  typical  loiigifalmta  (colyprs  compared);   mnrginal  tipiiic»!  few,  rather 
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stout,  bent,  very  small  and  short,  about  3  m  long;  stigmatic  spines  in  threes,  one  long 
(about  22  Ai)i  the  others  very  short;  mouth-parts  small,  103  m  wide;  anal  plates 
greatly  elongated,  near  middle  of  scale;  each  plate  375  m  long,  65  .«  wide,  the  length 
varying  in  different  individuals  from  272  to  432  m;  distance  from  tips  of  lEinal  plates 
to  hind  margin  (opening  of  anal  cleft)  about  750  m;  legs  ordinary,  claws  strongly 
hooked  at  end;  antennae  eight  jointed.     The  following  measurements  are  in  microns: 

Femur  +  trochanter.  Tibia.  Tarsus  (excl.  claw). 

Anterior  legs 130 80 45 

Middle  legs 133 80 50 

Two  antenna?  measured,  the  joints  enumerated  in  order  from  first  to  eighth. 

28.     48.     33.     28.     23.     18.     23.     48. 
25.     50.     35.     25.     28.     20.     23.     53. 

There  is  hardly  any  cottony  secretion. 
Hab. —  Los  Bafios,  Philippine  Is.,  Jan.  25,  1913,  on  the  lanceolate-ovate  entire 
leaves  of  "bocanga."     (C.  F.  Baker,  976.) 

Typical  P.  longivalvata,  from  Ceylon,  has  the  third  antennal  joint  longest, 
the  anal  plates  longer  (length  480-592  /x),  and  the  marginal  spines  longer 
(length  about  5-7  m).  The  marginal  spines  are  rarely  somewhat  bifid  at  end 
in  longivalvata,  but  in  my  material  they  do  not  appear  to  be  distinctly 
fimbriate. 

I  suppose  that  P.  hakeri  is  endemic  in  the  Philippine  Is.,  and  should 
properly  be  regarded  as  a  distinct  species,  but  it  is  so  close  to  the  Ceylon 
insect  that  for  the  present  I  give  it  only  subspecific  rank.  The  glassy  male 
scale  was  found,  and  has  been  figured;  it  presents  no  remarkable  features. 
The  plant,  "  bocanga,"  is  not  given  in  Merrill's  list  of  Philippine  plant  names. 


Paralecanium  luzonicum  n.  sp. 

Female  scale  very  broad  oval,  4  J  mm.  long,  red  brown;  marginal  zone  ill-defined, 
but  apparently  occupying  nearly  J  the  distance  between  tip>s  of  anal  plates  and  hind 
end;  dorsiil  surface  thrown  into  folds  and  reticulations,  as  in  several  of  the  Ceylon 
species;  ends  of  anal  plates  very  sharp,  the  apicolateral  sides  of  plates  longer  than  the 
basolatoral;  stigmatic  spines  in  threes,  very  stout,  blunt,  the  margin  of  the  stigmatic 
notch  much  thickened;  legs  well  developed,  tarsus  longer  than  tibia;  the  following 
measurements  are  in  microns:  anterior  leg,  femur  with  trochanter,  130,  tibia,  68, 
tarsus  75;  middle  leg,  tibia  73,  tarsiis  105;  another  middle  leg,  tibia  68,  tarsus  (with- 
out claw  in  ouch  ca.se)  95;  claw  digitules  stout;  antenna?  apparently  7-jointed,  but 
joints  4  to  0  are  more  or  less  fuseil,  i«o  that  they  cannot  be  clearly  differentiated; 
measurements  of  joints  in  microns  (1.)  23-25.  (2.)  23,  (3.)  63-70,  (4.)  30,  (5.)  25, 
(6.)  30,  (7.)  li.V3.S.  The  marginal  plates  are  tran.svers(*ly  broad-oval,  overlapping, 
about  3S  )Li  \ou\i  and  30  broad,  their  margins  entire. 

Hah. —  On  leaves  of  AUrtronin  viridiii,  Los  Haflos,  Philippine  Is.,  Feb.  15,  1913 
(C.  F.  Baker  lUU). 


biBCK,  but  the  scut«llum  very  pale  yellowiah-earneous,  abruptly  contrasting  with  the 
black  mesothorax;  abdomen  very  broad,  pink  »iih  eight  long  hairy  plumbeous  tails, 
their  length  however  not  equal  to  thejliameterof  the  abdomen;  legs  dark  costaneouB; 
winga  ample,  black,  with  the  uhubI  venfilion  and  two  light  lines.  Al  the  sides  of  the 
thorax  anteriorly,  from  the  occipital  region  to  a  short  distance  before  the  wings,  are 
very  large  rounded  upwardly  directed  lobes  or  lappets.  In  the  middle  of  Ihe  anten- 
nfe  are  three  nodules  to  a  joint,  each  bearing  a  whorl  of  very  long  black  bristles. 

Hab.—  Mt.  Makiling,  Luzon,  Philippine  Is.,  (C.  F.  Baker.  1615).  A  colype,  a 
little  smaller  than  the  type,  is  from  Los  BafioB,  P.  L  (Baker.  1081). 

Close  to  Llateia  dalbergia  (Monophlebus  dalbergice  Green),  but  consider- 
ably smaller.  On  comparison  with  Green's  figures  of  dalbergiw,  our  species 
appears  to  differ  by  the  long  and  narrow  halteres,  which  are  shaped  like  a 
spear-head  with  a  blunt  apex,  the  broadest  part  below  the  middle;  also, 
the  four  apical  caudal  tassels  are  considerably  shorter. 

Our  insect  is  larger  than  Green's  Monophlebus  slcbbingi  var.  octocaudafa. 
The  penis  is  much  shorter  than  in  L.  saumlrrsii,  but  as  in  that  species,  is 
thickened  apical ly. 

The  generic  arrangement  of  the  nionophlebines  is  still  unsettled,  but  it 
appears  certain  that  Monophlebus  must  be  restricteci  to  forms  with  two  caudal 
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tassels  in  the  male,  such  as  M,  pallidus  Newst.»  which  is  so  admirably  figured 
in  the  Report  of  the  Swedish  Expedition  to  Kilimandjaro  (1908). 


Eriococcus  borealis  CockereU, 

On  Artemisia  tridentata,  mixed  with  Targ^ionia  giUierrezice,  Steamboat 
Springs,  Colo.  (E.  Bethel).  The  creamy-white  ovisacs  are  2  to  3  mm.  long. 
The  antennse  of  the  larva  have  joints  2  to  6  measuring  in  jjl:  (2.)  18,  (3.)  28, 
(4.)  13,  (5.)  15,  (6.)  23.  Thus  the  antennae  of  the  larva  quite  closely  re- 
semble those  of  adult  E.  neglecfus  Ckll. 


Icerya  purchasi  crawii  CockerelL 

Dr.  E.  P.  Van  Duzee  sends  numerous  specimens,  with  the  following 
data:  "From  an  Acacia  or  "wattle"  tree  growing  at  Alpine,  30  miles  east 
of  La  Jolla,  California,  at  an  altitude  of  1800  feet.  The  tree  was  nearly 
killed  by  the  freeze  of  a  year  ago,  and  now  these  insects  are  likely  to  finish 
the  work." 
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Article  XXVI.— MAMMALS  FROM  BRITISH  EAST  AFRICA,  COL- 
LECTED ON  THE  THIRD  AFRICAN  EXPEDITION  OF  THE 
AMERICAN  MUSEUM  BY  WILLIAM  S.  RAINSFORD. 

By  J.  A.  Allen. 

The  third  African  Expedition  left  New  York  in  July,  1912,  under  the 
direction  of  William  S.  Rainsford,*  with  Jenness  Richardson  as  preparator, 
and  returned  in  April,  1913,  with  a  collection  of  about  130  mammals  and  a 
few  birds.  The  mammals  consist  mainly  of  large  game  animals,  carnivores, 
and  monkeys  but  include  also  about  60  small  mammals,  chiefly  rodents, 
40  species  in  all  being  represented.  The  specimens  are  exceptionally  well 
prepared  and  reached  the  Museum  in  excellent  condition.  The  smaller 
species  (rodents)  are  represented  by  skins  and  skulls,  the  larger  species  by 
skins  and  complete  skeletons.  All  have  full  field  data  and  measurements 
taken  from  the  animals  in  the  flesh. 

The  smaller  species  have  all  been  determined  by  direct  comparison  with 
the  British  East  Africa  material  in  the  United  States  National  Museum, 
collected  on  the  Roosevelt,  Rainey,  and  other  expeditions  and  identified 
by  Edmund  Heller,  to  whom  I  am  indebted  for  valued  assistance.  No  new 
forms  appear  to  be  represented,  the  material  having  been  gathered  in  or 
near  localities  that  have  been  well  explored  by  British,  German  and  Ameri- 
can collectors  during  the  last  ten  years,  but  in  a  few  instances  the  positively 
kno^Ti  range  of  currently  recognized  forms  has  been  extended.  Besides 
securing  important  desiderata  for  mounting,  several  species  still  rare  in  col- 
lections were  ob tainted,  among  them  a  fine  series  of  Bdeogale  jacksoni, 
Dendrohyrax  hciioni,  Gciietta  bettoni,  and  Erythrocebus  whitei. 

Mr.  Rainsford  in  his  account  of  the  ex[>edition  (/.  c.)  states:  "After 
much  study  of  the  question,  the  Nzoia  Plateau,  especially  the  Cheringani 
Hills  at  its  eastern  part,  was  chosen  as  the  hunting  ground,  a  small  area  about 
one  hundrwl  miles  by  seventy  in  extent,  and  some  one  hundred  and  fifty 
miles  from  the  railroad  . . .  .This  country  has  forests  unusual  for  East  Africa. 
The  altitude  ranges  from  a  little  over  4(XX)  feet  above  sea  level  in  some  of  the 
lower  parts  to  l(),r)(X)  feet,  where  dense  woodlands  cover  the  summits  of  the 
hills.  Impjissable  ravines  and  det»p  swamp-edged  narrow  streams  were  met 
with  everywhere  and  made  necessary  considerable  digging  and  rough 
bridging  and  road-nmking." 

»  For  a  Rrncrul  arroiint  of  t\w  cxpodltlon  hvo  'Trackers  of  the  (^hcrinRani  Hills,' 
by  W.  S.  Rainsford.  The  American  Museum  Journal.  Vol.  XIII.  No.  7.  pp.  299-310, 
Nov..  1913. 
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Six  apecinicns,  3  males  (including  I  in  first  pelage),  3  females,  Uasin 
Gishu  Plateau  (0000-7000  ft).  Dec.  3-2.5. 

Collector's  measurements:  total  length,  cf  a<l.  1565,  9  9  ad.  1422,  1334; 
tail  vertebrie,  tf  KiS,  9  9  153,  146. 

5.     Oreodorcas    fulvorufula    chazUeri     (Ruthichild).       C'hanler's 
Reedbuck. 

One  specimen,  adult  female,  Cheringani  Hills  (7000  ft.),  Nov.  30. 
Also  2  specimens  have  been  received  from  the  l-nikipia  Escarpment, 
collected  by  A.  J.  Klein,  March  21,  1912. 

6.     Ourebia  montana  cottoni  (Thomns).    Tasin  Gishu  Oribi. 

Four  specimens:  Uasin  Gi.sliu  Plateau  (7000  ft),  1  j-ounj;  female,  Dec. 
20;  Cheringani  Hills  ((i300-7000  ft),  2  males  and  1  female.  Dec.  I  and  2. 

Collector's  measurements:  total  lengtli,  d"  ad.  1041,  9  ad.  10O4;  tail 
vertebra?,  70,  76. 
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7.  Sylvicapra  grimmia  nyanssa  Neumann,    Uganda  Bush  Duiker. 

Two  specimens,  females,  Uasin  Gishu  Plateau  (6500-7000  ft.),  Oct.  29 
and  Feb.  1. 

Collector's  measurements:  total  length,  875;  tail  vertebrse,  90.  (One 
specimen  without  measurements.) 

8.  Cephalophus  monticola  musculoides  Heller.    Nandi  Blue  Duiker. 

Two  specimens,  adult  male  and  female,  Elgeyo  Forest  (6000  ft.),  Jan.  23. 
Collector's  measurements:   total  length,  cf  711,  9   711;   tail  vertebrae, 
d"  80,  9  82;  ear,  &  58,  9  54. 

9.    Damaliscus  korrigum  jemala  (McUschic).    Topi. 

Two  specimens,  male  and  female,  Uasin  Gishu  Plateau  (7000  ft.),  Oct. 
24  and  Dec.  20. 

Collector's  measurements:  total  length,  cf  2135,  9  1893;  tail  vertebrae, 
445,  343. 

10.  Raphicerus  campestris  neumanni  (Matschie).    Masailand 

Steinbok. 

One  specimen,  adult  male,  Uasin  Gishu  Plateau  (7000  ft.),  Oct.  22. 
Collector's  measurements:  total  length,  768;  tail  vertebrae,  314. 

11.  Bubalis  lelwel  jacksoni  Thomas.    Jackson's  Hartebeest. 

Five  specimens,  3  males,  1  female  and  a  young  calf,  Uasin  Gishu  Plateau 
(5700-7000  ft.),  Oct.  17  22  and  Dec.  22. 

Collector's  measurements,  3  males,  1  female:  total  length,  cTc^  1930, 
2120,  22()0,  9  2210;   tail  vertebra*,  cfcf,  343,  387,  432;    9  432. 

12.    PotamochoBrus  koiropotamus  daBinonis   Major.    East  African 

Busii  Pig. 

Two  specimens,  an  adult  male  and  a  young  male  in  striped  coat.  Cher- 
ingangi  Hills,  Nov.  (>. 

Collector's  measurements:  total  length,  cT  ad.  1587;  tail  vertebrae,  395. 


17.    Lflmnlscomys    pumlUo    dimidlatua    ( Thomas). 

Four  specimens:    Elgeyo  Forest,  3,  Jun.  19;  Uuain  Gisliu  Plateau,  1, 
Oct.  8. 

18.    Lomniacomyi    massoicus    (Pagciistecker). 
Two  specimens:  ElgeyoForest,  Jan.  29;  Usisin  Gishu  Plateau,  Oct.  8. 

19.     Lophuromys  aqullus  zeoa  Dolhnan, 

Three  specimens:  Elgeyo  Forest  (6000  ft.),  2,  Jan.  17,  24;  Uasin  Gishu 
Plateau  (7800  ft.),  1,  Oct.  9. 

20.     Crlcetomys  gamblanuB  elgonis    Thomas. 

Five  specimens,  2  males,  3  females  (all  adult):   Elgeyo  Forest  (tiOOO  ft.), 
3,  Jan.  26,  27;  Uasin  Gishu  Plateau  (7800  ft.),  2,  Oct.  2. 
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Collector's  measurements:   2  males,  total  length,  792,  761;   head  and 
body,  398,  380;  tail,  394,  381;  hind  foot,  76,  75:  3  females,  692,  704,  727; 
365,330,330;  362,362,274;   73,76,73. 
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21.    (Enomys  hypozanthus  bacchante  Thomas, 
One  specimen,  adult  male,  Uasin  Gishu  Plateau  (6000  ft.),  Dec.  25. 

22.  Epimys  tullbergi  peromyscus  Ilcller. 

Three  skins  with  skulls  and  one  additional  skull,  Uasin  Gishu  Plateau 
(7800  ft.),  Oct.  2,  11. 

23.  Epimys  hindei  medicatus  Wroughton, 
One  specimen,  Uasin  Gishu  Plateau,  Dec.  29. 

24.  Otomys  irroratus  elgonis  Wroughton. 

Eight  specimens  (4  iidult,  4  juv.) :  Elgeyo  Forest  (6000  ft.),  7,  Jan.  17-26; 
Uasin  Gishu  district  (7800  ft.),  1,  Oct.  9. 

25.    Tatera  dundasi  Wroughton, 
Two  specimens,  Uasin  Gishu  Plateau,  Oct.  16. 

26.    HeliosciuruB  rufobrachiatus  nyansao  Neumann, 
One  specimen,  Uasin  (jishu  Plateau  (7800  ft.),  Oct.  (i. 

27.    Felis  pardus  suahelica  (Seumann).    East  Afkk^an  Leopard. 

Thrc»e  specimens,  2  males,  1  female,  all  adult:  Elgeyo  Forest  ((KXK)  ft.), 
male,  Jan.  23;    Cheringangi  Hills  (()4(K)-9(KK)  ft.),  male  and  female. 

Collector's  measiireinents:  total  lenj^'th,  cfd"  1S07,  2135,  9  177S;  tail 
vertebra;,  cf  d"  (kS5,  927,  9  750;  hind  f(K)t,  cTd'  267,  22:^  (?),  9  235. 


pared  with  type.) 

Total  lensth,  1083;  tail  vertebrre.  581;  hind  foot,  100.  Skull,  condylo- 
liasal  len^'lh,  101;  zygomjitic  breadth,  65. 

31.     Qenetta  bettoni  Thotmw. 

Eight  specimens,  5  males,  3  females,  all  adult,  Elj^yo  Forest  (GOOO  ft.), 
Jan.  16-28, 

Collector's  meaaumnents:  5  males,  total  length,  823  (790-S.55);  Uil 
vertebra-,  380  (.■fei^OO);  hind  foot,  80.fi  ("6-85) ;  3  females,  802  (793-814); 
365(359-308);   70(73-79). 

Skulls:  males,  coiidylobasal  length,  81.4  (79-82.5);  zygomatic  breadth, 
39.7(38^0.5);  3  females,  79  (78.5-80) ;  37.4(36^10). 

In  general  coloration  the  series  is  unusually  imifonn.  the  chief  variation 
being  that  some  specimens  are  slightly  darker  than  others  in  general  effect. 
The  number  of  light  rings  on  the  tail  is  usually  9,  with  a  light  brownish  tip, 
hut  varies  from  8  to  10.  Tlie  wi<lth  of  the  white  tail  rings  varies  from  one 
fourth  to  one  half  of  the  widtli  of  the  black  interspaces. 
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32.    Genetta  pardina  (?  stuhlmanni  Malsckie). 

Three  specimens,  1  male,  2  females  (all  adult),  Elgeyo  Forest  (7000  ft.), 
Jan.  15,  20,  and  26. 

These  specimens  vary  greatly  in  coloration,  the  male  being  of  tlie  usual 
color,  with  all  the  light  tail-rings  clear  white  on  dorsal  and  lateral  sides, 
yellowish  white  on  ventral;  one  of  the  females  is  heavily  suffused  with 
fulvous,  and  has  the  light  tail-rings  3'ellowish  w^hite  below  and  deep  yellowish 
rufous  above;  the  other  female  is  entirely  brownish  black  with  the  dark 
markings  deep  black  —  a  beautiful  example  of  melanism. 

Collector's  measurements:  total  length,  cf  877;  9  <S22,  9  919  (melan- 
istic);  tail  vertebra^,  d'  412,  9  391,  9  431;  hind  foot,  cT  89,  9  81,  9  84. 

Skull:  condylobasal  length,  cf  89,  9  83.5,  9.87;  zygomatic  breadth, 
cf  45,  9  42.6,  9  45.5. 

These  specimens  are  provisionally  referred  to  Genetta  stuhlmanni  Mat- 
schie. 

33.    Canis  mesomelas  Schreher. 

Three  specimens,  adult  males  Uasin  Gishu  Plateau  (7200-7900  ft.), 
Oct.  25-27. 

Collector's  measurements:  total  length,  984,  1030,  1005;  tail  vertebne, 
325,  341.  330;  hind  foot  160,  160,  153. 

34.     Canis  lateralis  Sclaier, 

One  specimen,  adult  female,  Uiisin  Gishu  Plateau  (7900  ft.),  Oct.  27. 
Collector's  measurements:  total  length,  16()8;  tail  vertebrte,  350;   hind 
foot,  165. 

35.    Lavia  frons  frons  (Geoffroy). 
Two  spt^cimens,  Uasin  Gishu  Plateau,  Dec.  23. 

3().    Crocidura  flavescens  nyanses  Neumann. 
One  specimen,  Hlg(\vo  Forest,  Jan.  27. 

37.    Galago  braccata  albipes  Doll  man. 

Two  specimens,  adult  male  and  female,  Uasin  Gishu  Plateau  ((KXX)  ft.), 
Dec.  29. 

Collector's  measurements:  total  length,  cf  4(Xi,  9  43S;  tail  vertebne, 
d^  247,  9  260;  hind  foot,  cT  70,  9  70. 


with  tiiackish;  the  shoulders  and  forearms  are  siiRhtly  grizzled  or  grayish. 

Collector's  iiieOHuremenLs:  3  ailiilt  timle-i,  total  lenstli,  1174.  1232,  1283; 
tail  vertebrie,  5(1.5, 5C0, 5C5;  hind  foot,  165,  105,  180. 
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Article  XXVII.— A  NEW  SPECIES  OF  CRIOCEPHALUS. 

By  Andrew  J.  Mutchler. 
Assistant,  Department  of  Invertebrate  Zodlogy. 

In  a  collection  of  Coleoptera  sent  to  the  Museum  by  Mr.  Charles  T. 
Ramsden  of  Guantanamo,  Cuba,  was  a  Longicorn  of  the  genus  CriocephcdiLS, 
No  species  of  this  genus  has  been  recorded  from  the  West  Indies,  but  as  Dr. 
Sharp  states  (Transactions  of  Entomological  Society  of  London,  1905,  pp. 
145-164),  "  the  genus  Criocephalus  is  distributed  over  the  northern  hemi- 
sphere, occurring  in  about  equal  numbers  in  the  Old  and  the  New  W^orlds; 
it  does  not  pass  the  equator  and  scarcely  touches  the  tropics,  except  in  the 
highlands  of  their  northern  parts.*' 

The  distribution  of  the  North  American  species  is  as  follows:  Agrcstis, 
the  first  species  recorded  from  this  continent,  was  described  by  Kirby 
(Fauna  Boreali-Americana,  part  IV,  1837,  p.  170)  under  the  name  of 
Cailidium  agresie.  He  stated  that  several  specimens  were  taken  on  the 
Franklin  Expedition,  and  likewise  in  Nova  Scotia  by  Dr.  MacCollouch  and 
Capt.  Hall.  The  distribution  as  now  recorded,  is  Canada  and  the  United 
States  east  of  the  Rocky  Mountains.  Ohsoldus  was  descril)ed  by  Randall  in 
his  paper  on  *New  Species  of  Coleopterous  insects  of  Maine,'  (Boston 
Journal  of  Natural  History,  Vol.  II,  1838,  p.  27),  as  Cailidium  obsohtum. 
The  later  records  of  this  species  show  it  to  be  widely  distributed,  extending 
from  Canada  to  Mexico.  It  is  apparently  common  in  the  pine  forests  at 
the  higher  elevations  in  the  latter  locality.  I^econte  in  the  Journal  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  Vol.  II,  Second  Series  (1850- 
1854,  pp.  35  and  36)  descril>e(l  the  following  four  species:  Australis  was 
placed  under  the  generic  name  of  Ascmum,  the  type  locality  being  given  as 
Georgia.  I  can  find  no  other  locality  records  for  this  species.  Productus 
was  described  from  Oregon  and  later  records  are  Vancouver  Island,  Montana, 
Washington  and  California.  The  type  locality  of  nuhilis  is  not  given,  but 
the  species  is  probably  confined  to  the  southeastern  Unite<l  States.  There 
are  specimens  in  the  Museum  collection  from  Sanford,  Florida.  The  other 
species  (ohsrurufi)  was  later  found  to  be  synonymous  with  obsoletus.  In  a 
paper  on  tli(»  Coleoptera  of  Kansas  and  Eastern  New  Mexico  (1859,  p.  19) 
the  same  author  described  aajyeratus,  giving  no  specific  type  locality.  Later 
records  show  it  to  be  apparently  common  in  the  northwestern  part  of  North 
America,  its  distribution  extending  from  Montana  to  Mexico.     The  last 
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Article  XXVIII.—  THE  AUDITORY  OSSICLES  OF  AMERICAN 

RODENTS. 

By  T.  D.  a.  Cockerell,  Lewis  I.  Miller  and  Morris  Printz. 

In  the  course  of  some  work  on  the  classification  and  relationships  of 
rodents,  our  attention  was  attracted  to  the  auditory  ossicles  as  being  likely 
to  afford  significant  characters.  A  very  moderate  amount  of  experience 
convinced  us  that  these  structures  were  indeed  of  considerable  value  for 
taxonomic  purposes,  and  we  accordingly  followed  up  the  subject  as  far  as 
circumstances  permitted.  In  addition  to  such  specimens  as  we  could  collect 
in  the  vicinity  of  Boulder,  we  were  permitted  the  use  of  numerous  skulls  of 
Rocky  Mountain  species  in  the  University  Museum,  through  the  kindness  of 
Professor  J.  Henderson.  Our  outlook  was  then  greatly  extended  by  the 
loan  of  a  series  of  South  American  skulls  from  the  American  Museum  of 
Natural  History,  through  Dr.  J.  A.  Allen ;  while  the  U.  S.  National  Museum 
kindly  loaned  skulls  of  a  number  of  African  species.  Quite  recently  the 
U.  S.  National  Museum,  through  Mr.  G.  S.  Miller,  has  loaned  skulls  of 
three  Old  World  species  of  true  Cricetinae.  We  could  not  have  made  even  a 
preliminary  survey  of  the  field  without  the  kind  assistance  of  the  persons 
and  institutions  mentioned.  The  African  skulls  have  been  treated  in  a 
short  separate  paper,  which  has  been  sent  to  the  '  Zoologischer  Anzeiger  '. 
The  American  genera  are  discussed  herewith;  and  for  purposes  of  com- 
parison, the  three  genera  of  Old  World  Cricetince.  We  also  include  genera 
introduced  or  domesticated  in  America.  It  is  obvious  that  the  investiga- 
tion could  be  greatly  extended  with  advantage,  but  we  think  we  have 
carried  it  far  enough  to  bring  out  some  of  the  leading  facts,  and  indicate 
some  of  the  lines  along  which  further  progress  may  be  made. 

The  great  classical  work  on  ear-bones  is  of  course  that  of  A.  H.  G.  Doran, 
*  Morphology  of  the  Mammalian  Ossicula  Auditus,'  Trans.  Linnean  Society, 
ser.  2,  Zool.,  Vol.  I,  pp.  371-497,  plates  58-04.  We  have  referred  to  this 
throughout  as  "  Doran."  The  number  of  species  treated  by  this  author  is 
astonishing,  and  includes  many  which  are  rare  or  difficult  to  obtain.  The 
descriptions  are  usually  sufficient,  and  the  figures,  though  rather  small,  are 
good. 

Although  Doran 's  work  is  excellent,  caution  is  needed  in  its  interpreta- 
tion, and  indeed  in  the  use  of  any  work  on  this  subject.  The  conformation 
of  the  ossicles  is  such  that  they  pres(Mit  dilficulties  analogous  to  those  found 
by  students  of  the  geiiitah'a  of  insects.     That  is,  they  have  so  many  processes 
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lie  process  or  processus  cepkalicui,  obliquely  (or  even  vertically)  directed  downwards, 
and  frequently  bounding  above  and  without  a  large  thin  plat^  or  laniiaa.  The  lower 
aide  of  the  lamina  is  bounded  by  the  processus  gracilis,  which  is  usually  slender, 
evanescent  apically,  and  arises  from  the  more  or  less  swollen  region  between  the 
cephalic  peduncle  and  the  baac  of  the  manubrium.  The  manubrium  or  handle  extends 
downwards,  and  is  a  more  or  less  flatt«ned  structure,  like  a  daf^r  or  knife-blade, 
usually  with  thickened  margins  (when  it  is  said  to  be  biniarginatc),  with  a  thin 
lamina  between.  The  outer  edge,  attached  to  the  tympanic  membrane,  is  usually 
broadened  and  spatulatc  at  the  lower  end  (though  sharply  pointed  in  lateral  view), 
and  ends  above  in  a  sort  of  hcel-likc  process,  the  processus  breiHs.  On  the  side  of  the 
manubrium  opposite  to  the  processus  brcvis,  sometimes  half-way  down  the  manubrial 
margin,  but  often  above  the  manubrial  base,  is  usually  seen  the  proressua  muscKiorw, 
tor  the  attachment  of  the  tensor  tympani.  There  still  remains  a  process,  to  which 
we  attach  con.'d<lerable  importance;  the  ort/icular  apophysis.  This  is  usually  formed 
like  the  end  of  a  finger,  and  exl^^nds  outward  from  the  root  of  the  manubrium,  at  right 
an^cs  lo  the  manubrial  blade,  and  to  the  processi  miisciilariH  and  brevis. 

Ineua.  Consisis  of  a  body,  articulated  with  the  malleus;  from  this  proceeds 
outward  a  priicesius  breviv;  and  downward  a  long  procesn,  the  sln/vdM  pr/iceas  (or 
processus  longus),  which  luliculales  with  the  h<-ad  of  the  stap<'s.  .Al  tiic  end  of  the 
stapedial  prorrs.4,  actually  attached  to  thehea<l  of  the  stapes,  is  iisuitll)'  sei'ii  a  button- 
like  object,  the  siflrian  apophysis. 
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Stapes.  This  stirrup-Bhaped  ossicle  consists  of  a  head,  from  which  descend  two 
crura,  to  a  transverse  base,  the  last  consisting  of  a  thickened  margin,  surrounding  a 
foot-plate,  which  in  certain  genera  is  strongly  convex.  At  the  side  of  the  head  is 
often  seen  a  distinct  process,  the  stapedial  process,  for  the  insertion  of  the  stapedius 
muscle.  Between  the  crura,  in  most  groups,  a  blood-vessel  runs,  and  frequently 
this  is  enclosed  in  a  bony  intercrural  canal. 

We  have  had  constantly  before  us  the  question  whether  the  auditory 
ossicles  might  throw  any  light  on  the  origin  of  the  Rodentia.  Broom  (Bull. 
Amer.  Mus.  Nat.  Hist.,  XXXIII,  p.  131)  remarks,  after  discussing  Poly- 
mastodon:  "  We  have  altogether  in  rodents  quite  a  number  of  resemblances 
to  characters  found  in  Poly  mastodon.  Most  likely  they  are  all  due  to  con- 
vergence, though  the  suggestion  has  been  made  by  Ameghino  that  the  Ro- 
dents have  sprung  from  the  Multituberculates,  and  one  would  like  to 
hesitate  before  denying  the  possibility."  ^  We  have  no  evidence  concerning 
the  auditory  ossicles  of  the  Multituberculata,  but  perhaps  some  indirect 
indications  may  be  obtained  by  comparison  with  the  line  leading  through 
the  series  Monotremata,  Marsupialia,  Insectivora,  Chiroptera,  etc.  Gregory 
(Bull.  Amer.  Mus.  Nat.  Hist.,  XXVII,  p.  467)  represents  the  Rodentia  as 
springing  from  some  undiscovered  placental  type  at  the  very  base  of  the 
placental  series,  but  nearest  to  the  stem  leading  to  Insectivora,  Chiroptera 
and  Primates.  On  p.  332  of  the  same  work,  Gregory  concludes  that  "it 
seems  not  improbable  that  the  stem  forms  of  the  Rodentia  were  Mesosoic 
Placentals,  allied  to  the  ancestors  of  the  modem  Insectivora  and  possibly 
to  the  contemporary  ancestors  of  one  or  more  of  the  Paratherian  or  Edentate 
orders." 

While  we  cannot  pretend  to  do  anything  more  than  indicate  a  few  sug- 
gestive facts,  these  may  not  be  without  weight  when  considered  in  relation 
to  the  general  structure  of  the  animals. 

(1.)  The  well  developed  orbicular  apophysis  of  the  malleus  in  the 
Myomorpha  parallels  the  condition  found  in  Chiroptera  (as  we  have  seen  in 
a  study  of  the  ossicles  of  bats  now  in  progress)  and  in  Insectivora.  We  find, 
however,  that  the  orbicular  apophysis  is  absent  in  the  Arvicolida*  and  in  the 
true  (Old-World)  Cricetinee.     The  question  arises,  whether  we  are  to  con- 


1  Any  conntvtion  b<*two<*n  RcMlontH  and  Multitul>erculaU«  is  quiu*  untenable  if  the 
characterM  and  relationNhipN  of  Pammys  ar(>  taken  Into  oonxideratlon.  This  Renufl  is  the 
oldest  known  nxienl  and  n'|)n»Kents  approximately  the  primary  type  of  the  SimplicidcMitate 
families.  The  progressive  spi'<*iali7.ati<m  of  each  group  can  be  traced  mon»  or  \e«m  exactly 
from  this  primary  tyiMv  The  characters  on  which  Ami^irhino  and  Broom  rt»ly  in  comparing 
rodents  with  Multituberculates  are  without  exception  secondary  speciallzat  Ions.  There  are 
none  of  them  pn*sent  In  I'nnimus  save  for  the  "dlprot<Ml<mt "  Hpeciallzations.  which  are 
present  In  sevt'ral  other  unreluKMl  pliyla.  CNmiparlson  of  the  skull  or  skeleton  of  Multi- 
tuberculat«'s  with  f'nromys  (whi<'h  Is  <*on temporary  with  the  last  of  them)  shows  not  the 
least  MUgKCMtion  of  relationship. —  W.   1).  Mattiikw. 


special  ia^. 

(3.)  ""'Doran  remarks  (with  good  illustrations)  that  "  in  the  shre 
MylogalidiK,  .Talpidce.  Centetidse,  and  Hedgehogs  proper  one  < 
feature  exists — ^a  malleus  with  a  wide  lamina  and  a  processus  gracilis 
united  to  the  tympanic  ring  after  the  fashion  of  the  Marsupials  —  in  short, 
a  low  type  of  malleus."  Comparison  may  be  made  with  the  malleus  of  the 
opossum.  Here  we  directly  connect  the  structures  observed  in  the  Myo- 
morpha.  through  those  of  the  Insectivora,  with  those  of  the  Marsupials 
and  ultimately  the  Monotremos.  It  seems  to  amount  to  a  demonstration 
that  the  cephalic  process  and  broad  lamina  are  ancient,  not  new  structures; 
and  that  when  they  are  absent  or  scarcely  de\'cloped,  they  have  been  lost.' 


'  Tho  Myomorphu  R>taln  several  primitive  cbarscuirs  in  the  oatpology  lost  by  the  otber 
KTOUps.  Prominent  among  tltcsr  Is  the  uninflected  anelo  of  the  jaw,  much  more  lllie  that  oT 
Paramm  nnd  IM  ailim. 

Ir  we  InUrpret  tho  ]iH«  of  nrMcuiar  Bpophj-uls  of  the  maUrus  im  iirnRremlvr,  It  would 
naturally  lio  alwent  In  tho  Arvlcollnos.  Ihc  most  proRrpssIvc,  rocent.  anil  muilprnlzed  group. 
and  In  the  liiKlirr  (PalmarellPl  mpiubors  of  tho  Crlcetlnes.  the  wouji  from  which  the  Arvl- 
colinra  are  derived.     The  Arvlcollne*  may  be  deserving  of  family  aeparatloo;   they  certainly 
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I.    ARVICOLID.E  AND  MURID.E. 

By  T.  D.  a.  Cockerell  and  Morris  Printz. 
Text  Figures  1-55,  pp.  360-364. 

As  stated  above,  two  groups  of  Muridse  (sens,  lat.)  lack  the  orbicular 
apophysis.  One  of  these,  commonly  known  as  Microtinse,  we  have  ventured 
to  separate  as  a  family,  for  reasons  giv^en  below,  which  might  be  supported 
by  other  anatomical  characters,  the  discussion  of  which  is  outside  the  scope 
of  this  paper.  A  noteworthy  feature  in  the  skull  is  the  usually  prominent 
postorbital  angle  or  process;  evidently  a  typical  character  of  the  group, 
though  evanescent  in  some  of  the  smaller  forms. 

The  case  of  the  Cricetinfe  is  apparently  a  more  or  less  parallel  one.  We 
were  led  to  enquire  into  the  matter  by  Doran's  remark  (without  any  figure) 
that  in  Cricettis  "  there  is  no  orbicular  apophysis."  This  seemed  an  astonish- 
ing statement,  since  this  process  is  so  well  developed  in  all  the  American  so- 
called  Cricetinae  seen  by  us,  as  well  as  in  the  true  Muridae  of  the  Old  World. 
The  examination  of  three  species,  representing  as  many  genera,  of  true 
Cricetinae  has  confirmed  the  absence  of  the  orbicular  apophysis,  and  taken 
with  other  characters,  has  seemed  to  abundantly  justify  the  restriction  of 
the  group  Cricetinae  to  the  old  world  genera  related  to  Cricetus,  leaving  the 
American  so-called  Cricetines  in  a  separate  sul)family,  for  which  Thomas  has 
already  furnished  a  name  Sigmodontinte. 

We  figure  the  mallei  and  incudes  of  the  Cricetine  genera  examined,  and 
would  call  attention  to  some  of  the  more  remarkable  features. 

Cricetus  cricetiis.     (Near  Magdeburg,  Germany.) 

Malleus.  Head  high  and  roundwl;  cephalic  peduncle  rather  thick;  articular 
surface  large;  lamina  extensive;  process  gracilis  very  thin;  processus  nmscularis 
large,  at  base  of  manubrium,  which  is  slender  and  bimarginate. 


form  a  very  dlHtinct  sut>family.  I  doubt  the  propriety  of  Sigmodontinue  as  distinct  from 
CricetlnsB. 

The  connection  of  the  rodents  with  the  insectlvoroi?  and  of  these  with  the  marsupials  Is 
supported  by  a  whole  series  of  osteologlcal  features,  although  for  the  most  part  they  probably 
consist  In  the  retention  of  primitive  characters.  Nevertheless  the  Simpllcldentate  rodents 
are  a  very  clearly  deflntMl  group  osteologlcally  in  the  Lower  Eocene,  when  they  first 
appear.  The  earliest  tertiary  Insectlvora  Include  a  number  of  groups  of  quite  remote 
relationship,  definable  only  by  posst^ssing  various  primitive  characters,  and  lacking  the 
characteristic  specializations  of  the  other  placi>ntal  orders. 

The  position  of  the  Lagomorpha  Is  a  difficult  problem.  Oldley  thinks  they  have  nothing 
to  do  with  the  rest  of  the  Rodents  and  should  be  separatcsd  as  a  distinct  order.  Palseontology 
throws  no  particular  light  on  this  question.  The  earliest  I^agomorphs  are  from  the  Lower 
Ollgocene  of  U.  S.  (Iv<^p<>rlda»)  and  uppermost  Eocene  of  Europe  (Ochotonlda?)  and  are  very 
close  to  the  modiTn  genera  showing  no  notable  approach  to  theSImplIcldentates.  They  are 
certainly  not  derivable  from  J'ammuf  or  anything  near  It.  The  evidence  here  given  does  not 
confirm  GIdley's  view,  although  I  should  hesItatAj  to  say  that  it  is  clearly  against  It. —  W.  D. 
Matthew. 


distal  ead,  in  the  manner  of  Epimys;  processus  musculoris  at  base  of  manubrium,  as  in 
M us.  This  malleus  is  remarkable  for  the  great  development  of  the  cephalic  process. 
The  figure  does  not  show  the  manubrium. 

inciui.  Processus  brevis  rather  poorly  developed,  short,  rapidly  tapering  to  a 
point,  from  which  proceeds  a  ligament;  stapedial  process  well  developed,  curving 
at  its  end,  where  it  terminates  in  a  well-developed  sylvian  apophysis.  Articular 
surface  for  malleus  exceedingly  large,  shallow,  quadrilateral. 

Slopes.  Large,  with  symmetrical  crura,  which  are  long,  slender,  and  not  very 
divergent;  head  prominent;  stapedial  processsmollbutdistinct;  foot-plate  decidedly 
convex,  surrounded  by  a  symmetrical  elliptical  bony  margin.  Bony  intercrural 
canal  present.    The  base  of  the  stapes  has  a  diameter  of  about  140S  /', 

MicTotua  nwrdax  (Merriam). 
Pickwick  Mine,  Magnolia,  Colorado  (J.  D.  Blanehatd;   U.  of  Colorado  Museum). 

Microtia  nanus  (Merriam). 

East  of  Boulder.  Colorado  (U.  of  Colorado  Museum). 

MaiUia.  This  bone  in  Microtwi  is  not  uniike  that  of  Fiber,  and  agrees  with  it  in 
lacking  the  orbicular  apophysis.  Cephalic  peduncle  running  straight  up  for  some 
distance,  then  bulging  to  form  part  of  the  articular  surface  for  the  incus,  passing 
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gradually  into  the  thick  head.  Articular  surface  double  and  very  shallow.  Proces- 
sus cephalicus  well  developed,  sloping  downward,  rapidly  tapering  basally,  and  then 
continuing  without  much  diminution  of  size.  Processus  gracilis  slender,  curved, 
long,  with  the  cephalic  process  enclosing  a  subtriangular  bony  lamina.  Manubrium 
bimarginate,  broad,  the  distal  end  more  distinctly  spoon-shaped  than  in  Fiber;  pro- 
cessus muscularis  basal  as  in  Fiber. 

Incus.  Processus  brevis  short,  pointed,  with  a  ligament  joining  its  extremity; 
stapedial  process  well  developed,  somewhat  curved,  ending  in  a  very  prominent 
sylvian  apophysis.    Articular  surface  large. 

Stapes.  Decidedly  asymmetrical;  crura  rather  short,  divergent,  one  thicker 
than  the  other;  foot  plate  broad,  with  a  strong  bony  margin.  A  very  large  blood 
vessel  passes  between  the  crura,  and  in  some  cases  a  bony  canal  was  present.  Stape- 
dial process  distinct. 

The  two  species  of  Microtus  examined  did  not  differ  in  any  important 
character  of  their  ossicles. 

Doran  examined  the  ossicles  of  Arvicola  amphibius,  Microtus  arvalia  and 
Fiber  zibethicus,  and  remarks  on  the  strong  processus  cephalicus  of  Fiber. 
Doran 's  figures  of  the  mallei  of  Arvicola  and  Fiber  suggest  very  different 
bones,  but  this  is  largely  illusory,  owing  to  the  malleus  of  Arvicola  having 
been  drawn  in  such  a  position  that  the  cephalic  process,  lamina  and  processus 
gracilis  are  not  visible.  The  ossicles  of  Arvicola  do  not  appear  to  differ 
materially  from  those  of  Microtus. 

The  Microtinae  differ  from  the  true  Muridce  in  appearance,  conspicuously 
in  their  teeth,  and  are  peculiar  for  lacking  the  orbicular  apophysis  of  the 
malleus.  They  seem  to  represent  an  ancient  group,  worthy  of  family  rank. 
In  Osbom's  *Age  of  Mammals,*  p.  537,  the  Cricetinae  are  included  in  the 
Microtincp,  but  probably  by  an  accident,  as  on  p.  536  the  Cricetinse  are 
given  as  a  distinct  subfamily.  Matthew,  Bull.  Amer.  Mus.  N.  Hist., 
XXVIII,  p.  07,  derives  the  Microtinie  (Microtus  and  Fiber)  hypothetically 
from  a  common  stem  tiiking  its  origin  in  the  Oligocene  Eumys,  a  North 
American  group.  The  American  Cricetinre  are  also  supposed  to  be  derived 
from  Eumysy  by  another  branch. 

Following  Miller  in  recognizing  Arvicola  as  a  distinct  genus,  we  are  able 
to  recognize  Gray's  proposed  name  for  the  family,  and  the  arrangement 
becomes : 

Arincolidd  Gray  1821.     (Microtidiv  Coin*  1891.) 
Subf.  Lvmmitttr.     (l^mmi  Miller  1890.) 
Suhf.  ArvicnUmv.     {Microti  Miller  189().) 

Subf.  MyoUdpimr  Miller  189().     {Ellobii  Miller  1912.)     Doran  describes  the 
ossicles  of  Kllobius. 


and  well-developed  eylvinn  apopliyMf  which  18  more  Piksily  ••eparuted  from  the  slapcs 
in  Jatlax  than  in  orotestcg.  Around  the  inner  margin  of  th(  articular  Kiirfacc  is  a 
distinct  broad  groove.  The  whole  inner  side  of  the  incus  prc-wnls  a  coneavily  or 
groove,  which  is  however  variable  in  extent  i(  may  be  »b-iolulil>  eontmuous  with 
the  articular  surface.  The  incudes  of  the  two  species  examined  do  not  differ  nearly 
so  much  in  size  ae  do  the  stapedes;  there  is  also  rather  noteworthy  variation  in  size 
between  Individuals  of  the  same  species. 

Stapes.     A  stout  bony  inlercruraJ  canal  is  present. 

The  size  of  the  ossicle  differs  in  the  two  specicB,  and  this  differenceia  not  in  pro- 
portion to  the  size  of  the  skull,  or  to  the  size  of  the  other  ossicles.  Thus:  Skulls; 
oroUtUt,  4.5  cm.  long;  fallai,  4.3  cm.;  ratio  100:05.  Height  of  staiies:  iiriili-sles 
985  fi;  faOax.  848;  ratio  100:80.  Breadth  of  baMe  of  stajx'n:  orolealts.  848.";  fallax. 
672;  ratio  100:79.2.  The  crura  of  fallax  arc  more  divergent  and  less  arched  than 
those  of  oTolestee.  but  in  both  one  cms  is  shorter  and  straighter  than  the  other,  making 
the  ossicle  asymmetrinal,  this  being  especially  marked  in  orolcatea.  In  fallax  the 
foot-plate  is  more  convex  than  in  oroUsles.  Individuals  of  fiillax  showed  some  re- 
markable variation  in  the  processes  of  the  stapes.  In  one  example  there  was  a  dis- 
tinct process  on  the  inner  surface  of  each  cms,  presumably  connectetl  with  the  intcr- 
crural  canal.  In  this  individual  there  was  no  stapedial  process  (for  the  stapedius 
muscle),  but  another  individual  of  falloje  had  the  stapedial  prueesH  well  developed. 
No  stapedial  process  was  found  in  orokstea. 
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MuRlNiE. 
Epimys  norvegicus  (Elrxleben). 

Boulder,  Colorado  (Printz  and  Miller);   Bloomington,  Indiana  (Max  M.  Ellis). 

Malleus.  Lamina  well  developed,  with  subtriang^ular  outline;  processus  gracilis 
thin;  cephalic  peduncle  scarcely  curved,  gradually  passing  into  the  head,  which  has  a 
short  articular  surface  as  in  NeotominaB  (thus  quite  different  from  Arvicolidse) ;  arti- 
cular surface  deep,  its  margins  presenting  two  conspicuous  projections;  cephalic 
process  heavy,  gradually  tapering,  its  base  much  broader  than  in  Neotoma;  orbicular 
apophysis  well  developed,  but  much  smaller  in  proportion  to  the  rest  of  the  ossicle 
than  that  of  Mus.  Manubrium  bimarginate,  its  distal  end  flattened,  spatulate,  heel 
or  processus  brevis  distinct.  The  processus  muscularis  exists  as  a  tubercle  near  the 
upper  side  of  the  base  of  the  orbicular  apophysis,  evidently  corresponding  to  a  simi- 
larly placed  tubercle  in  Neotoma. 

Incus.  Heavy  and  compact,  with  the  stapedial  process  very  stout,  with  a  narrow 
curved  concavity  running  down  its  inner  surface;  articulating  surface  double,  very 
broad;  processus  brevis  short,  pointed.     Sylvian  apophysis  developed. 

Stapes.  Strongly  asynunetrical,  one  cms  being  much  shorter  and  straighter  than 
the  other;  stapedial  process  small  but  distinct,  at  the  junction  of  the  head  with  the 
cms;  foot-plate  flat.  No  intercrural  bony  canal  was  found,  but  a  blood-vessel  passes 
between  the  crura. 

Mus  musculus  L. 

Boulder,  Colorado. 

Malleus.  Readily  distinguished  from  that  of  Epimys  non^egicus;  lamina  with  a 
subquadrate  outline;  processus  gracilis  quite  heavy;  cephalic  peduncle  with  an 
angular  bend  (compare  Neotoma  orolesles);  articular  surface  low  and  rather  wide; 
orbicular  apophysis  large  and  prominent;  processus  brevis  distinct;  manubrium 
bimarginate,  the  inner  margin  very  thin. 

Incus.  Diflicult  to  separate  from  the  malleus,  l^ocessus  brevis  prominent,  and 
much  thicker  than  the  stapedial  process,  which  it  nearly  equals  in  length.  Sylvian 
apophysis  present. 

Stapes.  Even  more  asymmetrical  than  that  of  Ef/imys;  one  crus  practically 
straight,  the  other  strongly  archc^l;  8tai)edial  pro<H»Hs  obtuse  but  distinct;  head  large, 
foot-plate  distinctly  convex.  A  blood  vessel,  but  no  bony  canal,  passes  between  the 
crura. 

Doran  figures  and  describes  the  ossicles  of  the  Australian  Comlurus 
mitchcllif  and  it  is  evident  that  they  differ  only  a  little  from  those  of  Epimys, 
The  incus  has  the  same  very  thick  stapedial  process;  the  stapes  seems  to  be 
more  symmetrical ;  the  orbicular  apophysis  is  less  robust.  Doran  says  that 
the  manubrium  is  rather  shorter  than  in  Mu^y  but  his  figure  reprt*sents  it  as 
longer. 


of  p.  naiulue,  but  this  ia  owing  to  the  position  of  the  ossicle. 

Oryiomya  pectoraiU  Allen. 

Cauca,  Colombia;  Popayan,  d"   9  (A.  M.  N.  H.  32557,  32559). 

MaUeui.  Orbicular  apophysis  relatively  short;  cephalic  peduncle  with  an 
almost  rectangular  bend;  articular  surface  small,  its  outer  border  leas  elevated  than 
in  allied  genera;  cephalic  process  thin,  directed  somewhat  inward  (thus  different 
from  Ptromyscus,  but  not  unlike  that  of  M^nomys,  in  which  it  ia  vertical); 
processus  gracilis  thick  basally.  tapering  to  the  apex;  processus  muscularia  a 
prominent  tubercle  near  base  of  manubrium;  processus  brcvis  obsolete;  manubrium 
bimarginate, 

Incui.  Processus  brevis  rather  long  and  narrow,  distinctly  curved;  articular 
surface  broad  and  double;  stapedial  process  thin  and  moderately  long,  with  a  sylvian 
apophysis.  In  Oryzomys  and  Peromyscus  the  stapedial  process  of  the  incus  reaches 
about  or  nearly  as  far  as  the  bend  in  the  cephalic  peduncle  of  the  malleus. 

MdanoTnya  chryaomelae  (Allen). 

Guerre,  Costa  Rica,  9  (A.  M.  N.  H.  9074/10775);  Chontalea,  Nicaragua,  9 
(A.  M.  N.  H-  29556), 
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MaUeus.  Orbicular  apophysis  thick,  about  as  long  as  broad,  with  a  transverse 
conBtriction;  cephalic  peduncle  slender,  the  abrupt  rectangular  bend  near  the  base; 
articular  surface  small,  its  outer  margin  elevated;  cephalic  process  vertical;  lamina 
large,  subquadrate;  processus  muscularis  large;  processus  brevis  obsolete;  manu- 
brium bimarginate,  not  spatulate  at  end. 

Incus,  Cephalic  portion  long,  forming  an  obtuse  angle  with  stapedial  process; 
processus  brevis  small  and  pointed,  with  a  slight  curve;  stapedial  process  thickened 
distally,  with  a  fairly  large  sylvian  apophysis. 

Nectomys  pcdmipes  Allen  and  Chapman. 

Princestown,  Trinidad,     cf  (A.  M.  N.  H.  4667). 

Maileus.  Resembles  in  many  ways  that  of  Mus;  orbicular  apophysis  very  large, 
directed  obliquely  downward,  forming  an  acute  angle  with  the  manubrium;  cephalic 
peduncle  thick,  with  a  rectangular  bend;  head  rather  large,  with  a  saddle-shaped 
articular  surface,  the  outer  margin  strongly  elevated;  cephalic  process  thick;  pro- 
cessus gracilis  thick  at  base,  tapering  apically;  lamina  oblong;  manubrium  bimar- 
ginate, the  margins  quite  heavy,  and  the  processus  brevis  obsolete.  A  small  tubercle 
above  the  base  of  the  manubrium  appears  to  represent  the  processus  muscularis. 

Incus.  The  most  peculiar  Sigmodontine  incus  seen.  Processus  brevis  ill-devel- 
oped, short  and  broad,  obtuse;  head  large,  with  a  broad  articular  surface,  grooved 
to  fit  the  saddle  of  the  malleus;  stapedial  processes  heavy,  with  a  rectangular  curve 
before  the  end,  which  has  a  very  well  developed  sylvian  apophysis. 

Sigmodon  sanctce-^mariCB  Bangs. 

Onaca,  Colombia  (A.  M.  N.  H.  15252). 

MaUeus.  Orbicular  apophysis  longer  than  broad;  cephalic  peduncle  curved,  not 
abruptly  bent  as  in  the  genera  described  above;  head  very  thick  and  heavy,  with  a 
broad  shallow  articular  surface,  its  outer  surface  strongly  convex;  processus  gracilis 
large,  laminate  beneath;  processus  muscularis  long  and  well  developed,  near  the 
base  of  the  manubrium;  processus  brevis  obsolete;  manubrium  bimarginate,  poorly 
developed  or  imperfect  in  our  material. 

Incus.  Processus  brevis  rather  small,  thick  at  base,  rapidly  tapering  to  a 
pointed  end;  stapedial  process  heavy  but  not  very  long;  a  large  pedunculated 
sylvian  apophysis. 

Akodon  tolimcc  Allen. 

Rio  Toch6,  Cauca,  Colombia.   9  (A.  M.  N.  H.  32995). 

MaUeus.  Orbicular  apophysis  short  and  heavy,  as  broad  as  long;  cephalic 
peduncle  thick  basally,  bent,  but  not  to  a  right  angle;  head  slight,  with  a  prominent 
point  bordering  the  articular  surface  on  the  inner  side,  but  none  on  the  outer;  cepha- 
lic process  moderately  oblique,  sloping  outward,  not  strongly  differentiated  from 
the  head;    lamina  large;    manubrium  with  distal  end  spatulate. 

Incus.  Processus  brevis  small,  pointed;  stapedial  process  rather  long,  somewhat 
twisted,  longitudinally  ridged;  sylvian  apophysis  circular,  flattened,  at  right  angles 
to  the  stapedial  process. 

There  is  a  bony  canal  between  the  crura  of  the  stapes. 

When  working  with  this  animal  we  noted  that  it  appeared  doubtfully  congeneric 
with  A.teguina  (Alston)  from  Guatemjila,  the  t(H*th  being  noticeably  different  and  the 
incisive  foramina  very  much  longer  in  A .  toUnuje.     (In  the  oldest  known  supposed 


manubrium  very  long,  longer  than  the  malleus  ia  broad,  bimarginate,  with  a  sharp 
apex.  The  processus  muscularia  is  Tound  at  the  base  of  the  manubrium,  as  it  runs 
into  the  neck,  but  at  the  base  of  the  orbicular  apophysis  is  a  two-homed  procees. 
from  which  (Fig.  44)  a  short  ligament  passes  to  a  long  slender  process  ot  bone  arising 
from  the  wall  of  the  tympanum. 

Incus.  Procerus  brcvie  thick,  conical,  point«d,  with  a  ligament  attached  to  its 
end;  articular  surface  double;  stapedial  process  thick,  longitudinally  ridged,  with  a 
circular  broad  sylvian  apophysis. 

Slapei.  Broad,  rather  short,  distinctly  asymmetrical;  foot-plate  convex;  stape- 
dial process  very  minute. 

The  following  key  will  probably  be  found  valid  for  the  separation  of  the 
above  genera,  but  it  remains  to  be  tested  by  the  examination  of  a  larger 
number  of  species.     It  is  based  on  the  malleus. 

Orbicular  apophysis  very  small,  its  length  less  than  half  diameter  of  articular 
surface;    cephalic  peduncle  with  no  angular  bend  (Tribe  Ichthyoms^ni) 

Irhthyomyg  Thomas.' 

>  Thomu  Blal«8  that  tho  cuecum  at  this  aquatic  genua  la  nearly  absent.  >nd  contrasts 
this  with  the  largD  cractun  of  terrcetrial  (veeetBrlnn)  Murldie.  In  Pibir  libeihicui  cinna- 
mdminm.  which  It  aqustlc  but  also  largoly  vetfotmrlan.  wo  And  an  enormoUB  ccecum.  resmn- 
bllng  In  general  that  of  ATiDioina  oroltiiti,  and  proportionately  longer  than  In  Mm,  Ferom^iKin, 
OnvchBrns'.  Perodipa,.  elC. 
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Orbicular  apophysis  much  larger 1. 

1.  Outer  border  of  articular  surface  not  elevated,  but  inner  border  strongly  elevated 

(Tribe  Akodontini) Akodon  Meyen. 

Outer  border  of  articular  surface  strongly  elevated,  or  (Oryzomya)  moderately 
BO 2. 

2.  Cephalic  peduncle  without  an  abrupt  bend;  head  massive  (Tribe  Sigmodontini) 

Sigmodon  Say  &  Ord. 
Cephalic  peduncle  with  an  abrupt  bend  (Tribe  Peromyscini) 3. 

3.  Processus  cephalicus  vertical  or  even  sloping  inward 4. 

Processus  cephalicus  conspicuously  sloping  outward 5. 

4.  Bend  of  cephalic  peduncle  very  abrupt,  rectangular.     (Incus  ^ith  short  pro- 

cessus brevis) Melanomys  Thomas. 

Bend  of  cephalic  peduncle  less  abrupt,  not  rectangular.     (Incus  with  a  long  pro- 
cessus brevis) Oryzomys  Baird. 

5.  Bend  of  cephalic  peduncle  forming  a  very  obtuse  angle;    orbicular  apophysis 

with  a  constricted  neck PhyUotis  Waterhouse. 

Bend  of  cephalic  peduncle  forming  a  right  angle  or  almost 6. 

6.  Orbicular  apophysis  forming  practically  a  right  angle  with  manubrium 

Peromyscus   Gloger. 

Orbicular  apophysis  forming  an  acute  angle  with  manubrium.     (Incus  peculiar; 

see  fig.  35.) Nectomya  Peters. 

Pkyllotia  antedates  Peromyscus,  but  it  is  not  necessary  to  form  the  tribal  name 
from  the  oldest  generic  name.     Phyllotia  is  rather  aberrant  in  the  group. 


vlan  apophysis. 


iVhi.     iDliKinilniiEUin.  Ind.)     Mallt-iu  and  Inciu. 

irui.     (HlcKiniinKtnn.  Iml.)      Manubrium. 

i'uti.     (Buuklor.  <'»!<>.)     Innu. 

irut.      (HuuldiT,  Colo.)     Htapiv. 

,     Mallcuii  and  Inriu. 

.    Orhlrular  apuphynln  and  adjacmt  parU. 

Inpun  and  part  at  Malltuii. 

Orbicular  apupbyab,  Ptuccmuii  brevla.  etc. 
I.    Stapea. 
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.'],  Malleus  and  Incu 
iBHD  ur  Manubrli 
9rnclat.  Malleus  and  J 
anrtai.  Manubrium. 
■J.  Malleus  and  Incus. 
I  Orbicular  apopbysls, 
ti.     Manubrium. 


Fig.  35.  Ntctomya  palmipea.      fnciLS. 

Fig.  36.  Sigmodon  aancta-marta.      Malleus  and  Incas. 

Fig.   37.  Sigmodon  aanctat-martct.      Malleus. 

Fig.  38.  Sigmodon  unncta-marta.      Incus. 

Fig.  39.  Sigmodon  tanetfr-marttr.     Manubrium  and  ProcessiLs  mu^cularls  (p.  m.). 

Fig.  40.  Akodon  tolima.     Malleus  and  Inciu. 

Fig.  41.  Ichthyomya   hydrobatea.     Malleus. 

Pig.  42.  Ichthyomyn    hydrobatea.      Incun. 

Fig.  43.  Phyllotia  boUvienaia.     Malleus. 

Fig.  44.  Phyllotia  bolivienaia.     Orbicular  apophysis  and  adjacent  parU. 

Pig.  45.  Phyllotia  bolivienaia.     Incus. 
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Fig    40       Phullo 


■    Magdeburg.    Germany:     U.    ; 


Near  Magileburg,  Gf  rmany 
Near  Magdeburg,  Germany 
Near  Magdeburg.  Germany 
a      Shetisl    lu-Ling.  China 


U.  S,  N.  M.  153383 
J.  8,  N,  M.  163383 
i,  a.  N.  M.  153383 
».  de  C.  Sowerby. 


U.  8.  N   M 

55017 

Fig    52 

tM«(uJa 

Fig    63 

Phodfpu, 

MaUe 

U.S.  N    M 

Fig    B4 

brdfordta 

U.  8.  N   M 

66040 

FlK   S5 

Phodoput 

bidfoTd\a 

IDCUS 

U.  3.  JV   M 

55010 

Shensl     luLliiB.    China:     A,    de   C.    Soworby, 
1   Shenal   lutlng-fu.  China;    A,  de  C,  Sowerby. 

•ntnal    Yutlng-ru,  China;    A.  de  C.  Sowerbr. 

Sheoal   Yutlug-ru.  China;   A,  de  C.  Sowerbr. 
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II.    FAMILIES   OTHER   THAN   ARVICOLID^   AND   MURID.E. 

By  T.  D.  a.  Cockerell  and  Lewis  I.  Miller. 
Text  Figures  61-124,  pp.  374-378. 

LEPORIDiE. 

Oryctolagiis  cunictdus  (L.). 

Boulder,  Colorado  (domesticated.)     "Belgian  Hare." 

Malleus.  Head  moderate,  the  rounded  apex  rising  little  above  the  articular 
surface;  cephalic  process  directed  laterad,  short  and  pointed,  but  stout;  a  rudimen- 
tary lamina,  extending  from  the  processus  cephalicus  to  the  neck;  processus  gracilis 
quite  rudimentary;  articular  surface  rather  deep;  manubrium  long,  bimarginate, 
curved,  sharply  pointed  as  seen  in  lateral  view,  with  a  prominent  heel  (processus 
brevis);  seen  from  the  outer  side  the  manubrium  appears  broad,  parallel  sided, 
rounded  at  either  end;  processus  muscularis  not  clearly  defined  in  our  material, 
though  Doran  figures  it  as  well  developed. 

Incus.  Subquadrate,  with  the  processus  brevis  short  and  rounded;  stapedial 
process  long,  stout  and  curved,  with  a  well  developed  elliptical  sylvian  apophysis. 
The  incus  has  a  strong  general  resemblance  to  that  of  the  Sciurid®. 

Stapes.  Thick,  with  a  relatively  small  aperture  between  the  crura;  no  stapedial 
process.     We  found  no  intercrural  canal  or  bood  vessel. 

Sylvilagus  auduboni  minor  (Mearns). 

Mesilla  Park,  Now  Mexico. 

Malleus.  Iload  slightly  more  developed  than  in  Oryctolagus,  with  the  cephalic 
process  oblique,  and  the  lamina  better  develoj>e<l. 

Incus.  Quadrate,  and  even  more  massive  than  that  of  Oryctolagus,  but  of  the 
same  general  type.  The  ridge  dividing  the  articular  surface  has  a  double  curve, 
instead  of  being  regularly  concave  as  in  Oryctolagus.  The  processes  also  differ  in 
detail  from  thow  of  the  other  genus;  the  processus  brevis  is  truncate,  while  the 
stapedial  process  is  larger  and  nearly  straight.  The  stapedial  process  in  Sylvilagus 
has  a  lateral  bony  lamina,  absent  from  Oryctolagus. 

Doran  examined  the  ossick*s  of  Ijcpus  curojxrus  occidenialis  deWinton, 
and  states  that  they  are  identical  in  form  with  those  of  Oryctolagus  cuniculus. 

OCHOTONIDJi:. 

Ochotona  saxatilis  figginsi  Allen. 

Trappers'  Lake,  (rarfield  Co.,  Colorado  {A.  II.  Ftlgrr). 
The  wall  of  the  middle  ear  is  thick,  compo.sed  of  cancellous  hone,  which 
in  the  lower  part  of  the  bulla  has  a  thickness  of  fully  2  mm.,  greatly  reducing 


Miirmola  jlamvenleT  warreni  Howell. 

Between  Meeker  and  Axial,  Colorado  {A.  H.  Felger). 

MaUeus.  The  sides  are  flatter  than  in  Sdurat,  and  the  head  riaes  into  a  conapicu- 
OUB  blunt  point  high  above  the  articular  surface,  which  ia  deep  and  narrow;  the 
manubrium  ia  much  broiider  at  the  base  thnn  in  any  true  E([uirrel.  though  otherwise 
of  the  Hanic  type,  with  the  extremity  spatulatc  and  the  inner  border  anftular;  there  is 
hardly  a  tracts  of  n  processus  brevia.  The  elongated  processus  cephalicua,  directed 
latcrad  and  somewhat  downward,  is  of  the  same  general  type  ms  in  other  Sciurid». 

Incus.  Body  wide,  with  the  articular  surface  deeply  cut;  processus  brevia 
pointed,  rather  short,  more  slender  than  in  Cynomys  stapedial  procitss  very  long 
and  thick,  broadened  out  at  the  end,  but  without  a  Inie  sylvian  ajwphyaia.  The 
Iffoccsses  are  nearly  at  right  anglea  to  one  another 

Sla/iea.     lYoportionately  a  very  large  ossicle   mth  a  bony  inlererural  canal. 

Dorati's  figure  of  the  malleiia  of  Afarmnia  mannotn  (L.)  looks  quite  unlike 
ours,  being  taken  in  a  quite  ilifferent  position,  but  his  i  It  ■script  ion  is  applica- 
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ble,  and  has  been  partly  repeated  in  the  above  account.  From  Doran's 
account  the  end  of  the  manubrium  is  much  less  spatulate  in  M,  marmota 
than  in  our  animal.  It  is  also  evident  that  the  stapedial  process  of  the  incus 
is  longer  in  M.  warrcni  than  in  M.  viarniota. 

Cynomys  leucurus  Mcrriam. 

Between  Meeker  and  Axial,  Colorado  (A.  H.  Felger). 

Malleus.  Head  large,  rising  in  a  rounded  eminence  well  above  the  articular 
surface,  but  somewhat  flattened  laterally;  articular  surface  double  and  deeply  cut. 
Manubrium  thick  anteriorly  and  thin  posteriorly,  the  end  feebly  spatulate,  with  a 
well-developed  processus  muscularis  near  the  middle  of  the  side.  Very  distinct  from 
Marmota  by  the  form  of  the  head  and  manubrium. 

Incus.  Body  subquadrate,  with  a  wide  but  shallow  articular  surface;  processus 
brevis  massive,  pointed;  stapedial  process  not  very  long,  broadening  at  end,  but 
without  a  sylvian  apophysis. 

Stapes.  Similar  to  that  of  Citellus  grammurus  in  most  respects,  but  (at  least  in 
C.  gunnisoni)  the  foot-plate  is  quite  flat,  and  there  is  no  stapedial  process.  There  is 
a  bony  intercrural  canal. 

Cynomys  gunnisoni  (Baird). 
Florissant,  Colorado  (7".  D.  A.  CockcrcU). 

In  a  specimen  examined,  the  ossicles  were  slighter,  and  the  stapedial 
process  of  the  incus  noticeably  more  slender.  This  may  be  due  to  immatu- 
rity. Some  years  ago  the  senior  author  borrowed  Mr.  E.  R.  Warren's 
collection  of  Cynomys  skulls,  to  determine  whether  any  specific  characters 
could  be  found  which  could  be  rc^cognized  in  semifossil  specimens.  He  found 
some  rather  conspicuous  differences  in  the  skulls,  but  they  appeared  to 
represent  individual  variations,  and  he  was  quite  unable  to  detect  definite 
cranial  characters  to  separate  C.  gunnwoni,  C.  Irucuru^  and  C.  ludovicianu^. 
According  to  Baird's  figure,  the  accessory  palatine  foramina  are  mesad  of  the 
last  molars  (instead  of  caudad  of  them)  in  C.  gunni^oniy  but  this  appears  to 
be  an  error.  An  apparently  fossil  specimen  from  the  Arroyo  Pecos,  Las 
Vegas,  New  Mexico  (3/.  Bnicdici),  appeare<l  to  differ  from  C.  ludovicianus 
by  having  the  nasals  about  22  mm.  long  in  a  skull  01  mm.  long  (20  mm.  in 
skull  62  mm.  in  ludimcianua) \  least  breadth  of  palate  5  (instead  of  G)  mm.; 
parietals  narrower,  not  over  7  mm.  broad  at  middle  (instead  of  8) ;  but  the 
study  of  a  series  of  ludoticianihs  showed  that  these  were  not  valid  characters. 
The  living  species  are  nevertheless  (juite  distinct  on  characters  of  pelage, 
and  thus  we  find  that  in  dealing  with  fossils  we  should  he  equally  in  danger 
of  confusing  different  species,  and  of  distinguishing  supposed  species  on 
fallacious  characters. 


processus  ccphalicus  and  attemting  lamina  in  our  animal  are  much  longer, 
and  the  processus  muscularis  is  much  further  down  the  sidt-  of  tlie  manu- 
brium. The  incus  of  C  grammurua,  compared  with  Doran's  figure,  has  the 
stapedial  process  much  stouter  dUtally.  It  is  to  be  remarked  that  G. 
cilcltus  belongs  to  typical  Cilellus,  whereas  C.  grammiirun  is  the  type  of 
Otospcrmopkilus  IJrandt,  regarded  by  Meams  as  a  distinct  genus.  The 
two  do  not  differ  greatly  in  cranial  or  dental  characters,  but  the  interurbital 
breadth  of  C.  gramniurus  is  much  greater  than  in  the  European  animal. 
C  cirgaus,  which  docs  not  belong  to  Otospennophilua,  has  ossicles  like  those 
of  grammuTus. 

Eulamiaa  opemrius  (Merriam). 

Boulder  Cafion,  Ci)lomdo  {MHUt  and  Prinlz). 

MaUeui.  The  most  delicate  of  the  Sciurida^  exatnineii;  iirtieu!;ir  Kiirtace  deeply 
cut;  proccaHUHcephaliciis,  asinCi)cHus(?rninmur(w,  bcpominn  thiniinri  friiRiledistfJly; 
a  small  projection  below  Ihc  articular  surface,  as  in  C.  granimiimx:  mimiihriiim  slen- 
der, broadly  Bpalulale  tipically. 

Incus.     Formed  practically  as  in  Sciurus  fremonli.  willi  a  Iotir  sliipediiil  procrsa. 

Stapes.     Rather  small,  with  a  very  well  developed  stapedial  process, 

E.  quadrivittatus  (Hay)  presented  no  difference  in  the  ossicles  worthy  of  note. 
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CaUospermophilus  lateralis  (Say). 

Marvine  Lodge,  Rio  Blanco  Co.,  Colorado  (A.  H,  Fdger). 

Malleus.  Much  more  like  that  of  Sciurus  than  Euiamitis;  head  long,  elevated 
apically;  manubrium  long  and  thin,  spatulate  apically. 

Incus.  Considerably  smaller  than  in  Sciurus  or  CiteUus  grammurus.  No 
sylvian  apophysis. 

Stapes.  Smaller  than  in  Sciurus  or  CiteUus  grammurus;  stapedial  process  rudi- 
mentary.   A  well-developed  bony  intercrural  canal. 

Sciurus  fremonti  Audubon  and  Bachman. 

North  Boulder  Creek,  Colorado  (F.  W.  Rohwer). 

Malleus.     Head  comparatively  long  and  narrow;  manubrium  spatulate  apically. 
Incus.    Processus  brevis  rather  more  slender  than  in  CaUospermophilus;  stape- 
dial process  long,  sharply  bent  at  the  end. 

Stapes.     Larger  and  heavier  than  in  CallospermophUus. 

Doran  has  described  the  ossicles  of  Sciurus  at  considerable  length,  and 
figures  those  of  S.  maximus.  His  figure  of  the  malleus  looks  much  more  like 
ours  of  Eviamias  than  Sciurus;  but  on  examining  a  series  of  S.  fremonti  and 
S.  aberti  (which  does  not  materially  differ  in  the  ossicles)  we  find  that  the 
thin  laminar  continuation  of  the  processus  cephalicus  (as  in  EiUamias  and 
OtospermophUus)  is  much  elongated  in  good  specimens,  even  more  than  in 
Doran's  figure.  The  general  conclusion  is  that  the  ossicles  of  Sciurus,  sens, 
lat.,  are  very  uniform  in  typ)e. 

The  Sciuridfle  in  general  are  distinguished  by  the  character  of  the  manu- 
brium, which  is  a  solid  structure,  instead  of  being  thin  with  a  thickened 
margin,  as  in  other  groups. 

Among  the  Sciurid  genera  we  have  studied,  Marmota  stands  entirely 
apart  by  the  high  curved  crest-like  pointed  process  on  the  head  of  the  mal- 
leus. The  ossicles  of  all  the  other  genera  are  so  much  alike  that  it  seems 
impracticable  to  construct  a  satisfactory  key  for  their  separation.  In  the 
classification  given  in  Osborn's  '  Age  of  Mammals,'  the  family  Sciuridae  is 
divided  into  five  subfamilies,  of  which  the  Sciurinse  contain  Sciurus  and 
TamiaSy  while  the  Arctomyinae  consist  of  PalcBardomys,  Spermophilus 
{Citcllus),  Arciomys  {Marmota)  and  Cynomys,  However,  judging  from  the 
ear  bones,  and  also  from  the  cranial  characters  (cf.  the  parallel  rows  of 
molariform  teeth,  the  flattened  dorsal  surface  of  the  skull,  the  structure  of 
the  posterior  part  of  the  mandible  in  Marmota)  the  marmots  constitute  a 
valid  subfamily  MARMOTiNiE  (Arctomyince),  while  the  genera  Cynomys  and 
CiteUus  are  Sci urine.  The  fossil  Palwarctomys  evidently  belongs  to  Mar- 
motinee,  although  the  molars  distinctly  converge  posteriorly. 


but  the  others  are  small.  The  cancellous  bone  is  finer  (with  smaller  cells) 
than  in  Ochotona,  and  does  not  reach  the  cochlea  on  both  sides  as  it  does  in 
that  genus;  in  fact  the  open  cavity  beneath  the  cochlea  is  very  large. 

Malieus.  The  mollciu  and  incus  are  finnly  attached  together,  the  junction  being 
marked  by  a  line  which  is  scarcely  impressed.  Head  large  and  obtusely  rounded, 
well  elevated  above  the  articular  surface;  do  processus  crphalicus,  but  a  delicate  and 
short  proceHsus  gracilis,  bounding  a  rather  small  lamina;  manubrium  dsfy^r-shaped, 
bimargicate,  with  a  minute  angular  processus  brevis  and  a  basal  procesaus  muscU' 

7ncu8.  Body  large  and  rounded,  the  processes  diverging  at  right  angles;  pro- 
cessus brcvis  fully  two-thirds  length  of  stapedial  process.     No  sylvian  apophysis. 

Slapes.  Ordinary  in  form,  except  that  the  foot  plate  is  strongly  convex  and  bul- 
late  below,  approaching  the  condition  of  the  Geomyids.  There  is  no  stapedial 
process.     There  k  a  very  delicate,  slightly  ossified  intercrural  canal. 

Perodiput  monlanas  (Boird). 
Hooper,  Colorado  {E.  R.  Warren). 

The  tympanic  cavity  is  greatly  inflated,  and  its  upper  part  is  di\'ided  by 
thin  vertical  walls,  suggestive  of  the  mesenteries  of  an   actinian.     The 
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number  of  these  walls  varies  on  each  side  from  about  8  to  11 .  This  condition 
is  very  different  from  that  of  Perognathus,  though  there  are  some  points  of 
similarity.  The  various  cranial  and  dental  differences,  together  with  the 
peculiar  auditory  ossicles  (especially  the  incus),  almost  suggest  the  pro- 
priety of  raising  the  Dipodomyinse  to  family  rank. 

MaUeus.  Relatively  large;  head  not  elevated  above  the  articular  surface  to  any 
great  extent,  but  broad  and  rounded  above;  articular  surface  deep,  strongly  mar- 
gined; cephalic  process  not  developed,  but  the  stout  processus  gracilis  bounds 
a  well-defined  lamina;  manubrium  very  thin,  bimarginate.  In  our  figure  the  manu- 
brium appears  narrower  than  it  actually  is,  because  the  ossicle  was  placed  in  such  a 
position  as  to  exhibit  the  processus  gracilis  above. 

Incus.  A  very  remarkable  bone,  saddle-shaped  above,  with  a  long  body  and 
relatively  short  processes.    There  is  no  sylvian  apophysis. 

Slopes.  Rather  narrow,  with  a  large  wide  head;  crura  not  strongly  divergent; 
foot  plate  strongly  bullate,  though  not  nearly  so  much  so  as  in  Thomomys. 


GEOMYIDiE. 

Thomomys  dusius  Coues. 

East  of  Boulder,  Colorado  {Norman  de  Witt  Belts). 

Malleus.  Head  not  very  broad,  scarcely  at  all  elevated  above  the  articular 
surface;  processus  cephalicus  angular;  no  distinct  processus  gracilis;  manubrium 
bimarginate,  its  outer  side  broadened,  subspatulate  apically;  processus  brevis  a 
distinct  angular  projection. 

Incus.  Elongate,  with  a  broad  but  rather  short  processus  brevis,  and  a  long 
stapedial  process,  which  is  bifurcate  at  the  end.     There  is  no  sylvian  apophysis. 

Stapes.  With  an  enormous  buUate  foot-plate  as  shown  in  the  figure.  There  is 
an  intercrural  canal,  as  shown  in  one  of  our  figures. 

Doran  figures  and  describes  the  ossicles  of  Geomys  bursarius  (Shaw).  He 
says  of  the  stapes :  "  On  its  base  there  projects  toward  the  vestibule  a  very 
large  bulla,  better  developed  than  in  Mustela  or  Hyrax,  and  rivalling  the 
same  condition  already  described  by  Hyrtl  as  existing  in  Phalangista  cookii." 
This  bulla,  as  shown  by  Doran 's  figure,  is  about  as  in  Perodipus,  and  not 
nearly  so  extreme  as  that  of  Thomomys.  In  Phalangista  coohii,  however, 
the  bulla  is  fully  as  convex  as  in  Thomomys.  The  incus  of  Thomomys  is  not 
at  all  like  that  of  Perodipus  or  Pcrognaihus,  and  judging  from  Doran's 
figure  is  not  much  like  that  of  Geomys.  The  malleus  of  Thomomys  is  rather 
suggestive  of  that  of  the  rabbit. 


OCTODONTiD.f:. 

Procchimys  scmispinosas  (Tomes). 

Colombia  (Uo.  E.  MiUtr;  A.  M.  N.  H.). 

The  malli^iifl  and  incus  were  found  to  be  separable 

MaUtua.  Head  frunaverHely  elongated,  rounded  ot  Ihe  same  general  type  aa 
that  of  Dauyprocla,  Aiilacodvs.  Capromya.  CktJirhtlla  and  /Joiwfto/w  manubrium 
bimarginatc.  daggjcr-like,  l.hc  outer  border  broadened  and  bpatulate  the  heel  or 
proce8!!us  brcvis  well  dcveloiwd, 

IncuK.     The  two  processes  aubcqual,  the  stapedial  one  thitk  the  other  tapering' 

Stapes.  Triangular,  with  a  high  head  and  ven  broad  ba<ie  There  is  a  delicate 
bony  intercrural  canal. 

Doran  fifcures  an<l  descritws  the  ossicles  in  an  Octodon  cumingii  sis  weeks 
old.  Tlie  figures  represent  the  ossicles  as  curiously  different  from  the  rest 
of  the  Hystricoiiiorpha  (which  are  otherwise,  on  the  whole,  surprisingly 
uniform  in  general  type),  and  we  are  led  to  wonder  whether  this  is  due  to  the 
youth  of  the  animal,  or  is  normal  for  Ocfodon;  or  whether,  possibly,  there  is 
some  error  in  identification.  The  ossicles  figured  strike  one  as  being  very 
Sciurine  in  type. 
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DASYPROCTID.^. 

Dasyprocta  sp. 

Central  Park  Menagerie,  New  York;    9  (in  c^tivity).     (A.  M.  N.  H.,  23082.) 

The  malleuB  and  incus  could  not  be  separated. 

Malleus.  Head  transversely  elongated,  flattened  above,  rounded  at  the  abincal 
end;  from  beneath,  the  rounded  extension  of  the  head  appears  sub  triangular,  with  a 
deep  pit  on  the  under  side,  below  which  is  the  rudimentary  but  stout  processus  gracilis; 
manubrium  broad  and  short,  bimarginatc. 

Incus,  Head  rather  long;  processus  brevis  conic^al,  stout;  stapedial  process 
longer,  curved  at  the  end,  with  a  small  button-like  sylvian  apophysis,  without  a 
narrowed  peduncle. 

We  were  unable  to  study  the  stapes,  but  it  is  figure<l  by  Doran.  It  is 
entirely  of  the  same  type  as  that  of  Procchimys, 

CAVIID.E. 

Catna;   Domesticated  Guinea-Pig. 

Bloomington,  Indiana  {Max  M.  Ellis). 

The  incus  could  not  be  separated  from  the  malleus. 

Malleus.  Head  transversely  elongated,  flattened  above,  the  abincal  extremity 
variably  lobulated;  processus  graciUs  scarcely  indirate<l;  manubrium  a  short  stout 
triangular  process  of  bone,  variably  bifid  at  end,  and  with  an  extremely  large  processus 
brevis.  The  actual  size  of  the  combined  malleus  and  incus  is  hartlly  less  than  that  of 
Dasyprocta,  although  the  skull  of  the  latter  is  so  ver>'  much  larger. 

Incus.     Very  much  as  in  Dasyjn-octa;  tiiapaliiil  process  longest. 

Stapes.  Large  in  proportion;  crura  thick;  bas<»  broad;  stapedial  process  short 
and  obtuse.  There  is  considerable  variation,  as  shown  in  our  figures.  We  found  no 
intercrural  canal;  Doran  states  that  one  is  sometimes  pn*s<»nt. 

Cavia,  though  so  familiar,  is  really  a  remarkable  animal,  with  cranial 
characters  very  distinct  from  those  of  Dasyprocta,  etc.  The  auditory  ossicles 
seem  to  be  very  variable,  and  no  doubt  the  whole  animal,  as  it  exists  in  a 
domesticated  state,  is  in  a  condition  of  instability. 
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cufiii.     Malleus  and  Incua. 

Fig.  oa 

cula..     Malleus  of  anoCberspBclmen. 

Fig.  63 

;u(u..     Manubrium. 

Fig.  M 

Fig.  65 

Ortcl^tagH,  c^n 

cului.     Stapes. 

Fig.  66 

Svl'ilaa<'i  audu 

oni  minor.     MaUeus  aaH  lacua. 

Fig.  67 

Svliilaaat  audu 

Fig.  68 

Ochotena  laiati 

.figein.i.     Incus. 

Fig.  ee 

.  fleeinti.     MaUeus. 

Fig.  70 

Ocl„>lona  taxatil 

.  fieainii.     Malleus.  BbowlDg  rawiubri 

Fig.  71 

Ochi^ona  .axnfi 

<•  fiesin,i.     Stapes. 

Fir.   72 

>  fininti.    PortloD  of  tjrmpaalc  wall. 

Fig.   73. 

Oeietuna  taxati 

ifiaaiMi.    CocU». 

Fig.  74. 
Pig.  75. 
Fig.  76. 
Pig.  77. 
Pig.  78. 
Pig.  79. 
Pig.  80. 
Pig.  81. 
Pig.  82. 
Pig.  83. 


Marmota  flavitenter  warreni. 
Marmota  ftaviventer   warreni. 
Marmota  flavitenter  warreni. 
Cynomya  leucurun.     Malleus. 
Cyh^mya  leucurua.     Malleus. 
Cynomya  leucurua.      IncUfl. 

* 

Cyifomya  leucurua.     Incus. 
Cffnumya  gunniaoni. 


Malleus. 
Manubrium. 
Incus. 


Htapes. 
Citellua  grammurua.     Malleus. 

Citellua    grammurua.     Malleus,    showing    manubrium, 
procenus  cephallcus  and  adjacent  parts  are  not  shown. 
Pig.  84.      Citallua  grammurua.     Incus. 
Pig.  86.     Citellua  grammurua.     Stapes. 
PJ^.  86.     Butamiaa  operariua.     Mllleut. 


The    foreshortened 


Fig.  87 

Eulamiat  opci-ar 

u,.     Miillpus,  and  slile  view  of  niBnubrlu 

FlB.  «S 

Fig.  80 

«..     Slap™. 

Fig.  90 

MerM,.     Malleus, 

Fig.  91 

CnHo.p<r».op*ili> 

l-Utrati,.     Malleus. 

Fig.  92 

Calloipermophilu 

Fig.  93 

Fig.  94 

CatlBtprrmBphiU 

laierali,.     Stapes. 

Fig.  9!> 

Fig.  06. 

Seiuru, /Timonli. 

IncuB. 

Fig.  97. 

Sciurui  /rtmonti 

«tBp€B. 

FIS.   98. 

Malleus.     At  pla<»  romlLeA  J..\iiiii« 

Fig.    09. 

C'atlor  eanadtaii 

.     Malleus,  bViowIqK  raanutoiWim, 

Fig. 
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Fig. 
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Fig. 
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Fig. 

10,1 

Fig. 
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Fig. 

105 

Fig. 

1(M( 

Fig. 

107. 

Fig. 

lOH. 

Fig. 

100. 

Mg. 

110. 

Fig. 

111. 

Castor  canadensis.      IncUfi. 

Perounathus   prnirillatus.      Malleus  and    Inrus. 
PrrugnathuM  penicillatuH.     Malleus,  .showing  manubrium. 
FerofjnathuH  penicillatus.      Stapt^. 
Perodipus     montanns.      Malleu.s. 
Perodipus   montanus.      Manubrium. 
Perodipus  montanus.      IncUM. 
Perodipus  montanus.      Stapcw. 
Thomomys  clusius.     Malleus  and  Incun. 
Thomomys  clusius.     MelleuN.  showing  manubrium. 
Thomomys  clusius.     Hta|>f^.  views  fnim  sidu  and  above. 
Znpus  princtps.     Malleus  ami  Incun. 
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ocua.  and  aide  view  Df 


or  manubiiun 


na.     Malleus  and  Inciu.  showing  vorialion. 

lia.    Htapce.  showing  varlMlon. 
iia.     Manubrium,  showing  variation. 
tia.     Cochlea,  from  without. 
Lia.     Cochloa.  aectlon. 

ria.  Double  external  auditory  meatus.  In  Daitpmcia  the  lower  orlBee 
la  very  small,  and  Is  connected  with  the  large  upper  one.  In  Fmechimui  there  Is  ■  minute 
roramen  below  (he  large  meatus,  separa(«d  from  It  but  emerging  through  a  groove  on  lu  lower 
Inner  face.  This  foramen  or  Incision  appears  to  represent  the  auricular  Dssure.  for  the  auilcu- 
far  bnuicb  ot  the  pneumogastric  Derve;  hut  It  la  not  readily  apparent  why  there  should  bs  a 
large  orlBce,  leading  Into  the  tympanum,  In  Catio. 
S7a 
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APPENDIX.^ 

The  characters  of  the  auditory  ossicles  may  supply  taxonomic  evidence  of  the 
greatest  importance,  especially  in  so  puzzling  a  group  as  the  Rodents.  They  would 
supply  an  independent  series  of  differentiations  to  act  as  a  check  on  the  differentia- 
tions of  teeth  skull  and  skeleton.  They  may  afford  the  clue  to  unravel  some  of  the 
puzzles  which  parallelism  and  convergence  have  brought  about  in  the  systematic 
position  and  relations  of  different  groups. 

Nevertheless,  I  think  their  evidence  should  be  used  with  great  caution,  and  rather 
to  discover  clues  and  confirm  other  evidence  than  as  an  independent  basis  of  tax- 
onomy.   The  reason  for  such  caution  is  this: 

(1)  The  great  difficulty  in  classifying  rodents  by  osteologic  and  dental  characters 
lies  in  the  frequent  parallelism  and  convergence  in  these  characters.  To  some 
extent  the  adaptive  value  and  correlation  of  these  characters  can  be  seen  and  inter- 
preted. So  far  as  this  is  possible,  we  can  determine  whether  characters  are  to  be 
interpreted  as  due  to  similar  adaptation  or  to  fundamental  relationship.  This  is 
our  guide  for  the  solution  of  problems  and  harmonizing  of  conflicting  evidence. 

(2)  I  cannot  question  that  the  characters  and  evolution  of  the  ear-bones  are 
subject  to  parallelism  and  convergence  quite  as  much  as  the  more  obvious  mechanism 
of  the  teeth  and  skeleton  parts.  But  the  adaptive  relationship  is  so  obscure  and 
recondite  that  the  mechanical  reasons  for  their  form  are  not  apparent.  Whether  the 
resemblances  in  the  ear-bones  of  two  rodents  are  controlled  by  heredity  or  by  similar 
adaptation  (similar  as  respects  the  parts  concerned)  we  cannot  tell.  Until  we  know 
the  significance  of  the  resemblances  and  differences  we  have  no  way  of  using  them  as 
a  secure  basis  of  classification;  we  have  to  solve  the  apparently  conflicting  evidence 
by  arbitrary  assumptions  that  one  feature  is  due  to  parallelism,  another  to  affinity. 

This  same  criticism  holds  true  with  regard  to  other  .characters  of  more  or  less  ob- 
scure relation  to  the  adaptive  environment,  when  used  in  classification.  The  use 
of  the  genitalia,  of  brain  or  other  characters  of  soft  anatomy  has  been  advocated  as  of 
fundamental  value  in  taxonomy  because,  it  is  said,  they  are  not  in  direct  contact  with 
the  environment  and  hence  less  subject  or  not  at  all  subject  to  the  deceptive  results 
of  parallelism.  I  do  not  think  this  is  true  at  all.  Every  character  of  an  animal  as  I 
see  it  is  a  product  of  its  heredity  and  environment;  every  character  is  moulded  by  the 
adaptation.  The  characters  of  the  soft  anatomy  are  often  controlled  by  a  different 
set  of  adaptive  circumstances,  altered  by  circumstances  that  do  not  affect  the  os- 
teology, or  left  unchanged  by  others  that  do.  For  that  reason  they  are  of  great 
taxonomic  value,  aia  they  often  show  clearly  relationships  that  have  been  obscured 
or  hidden  in  the  osteology  by  adaptive  divergences,  or  primary  divergences  that 
have  been  concealed  by  convergent  evolution  in  the  osteology.  But  they  are  more 
apt  to  load  us  astray  because  we  cannot  so  readily  interpret  their  adaptive  value. 
Resemblances  due  to  parallelism  are  not  so  obviously  superficial.  It  is  not  so  easy 
to  see  what  the  primitive  conditions  must  have  been.     And,  above  all,  we  lack  the 


i  In  rcKponse  to  request  from  the  authors,  for  comment  and  criticism  of  the  foregoing 
paper,  the  following  comment  and  suggestions  have  been  offered  by  Dr.  Matthew  and  Dr. 
Gregory. —  Editor. 


B)     Do  highly  specialized  life  habits  (as  in  the  Spalacirlg-,  Pedetid^,  Sciuroiiler 
e  any  clearly  discernible  relation  to  the  form  of  the  OBsicles? 
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Article  XXIX.— NEW  SOUTH  AMERICAN  BATS  AND  A 

NEW  OCTODONT. 

By  J.  A.  Allen. 

Plate  XXVIII. 

In  determining  the  bats  recently  collected  in  northern  South  America 
by  recent  American  Museum  expeditions  the  following  forms  have  been 
discovered  in  the  American  Museum  collections  which  appear  to  be  unde- 
scribed. 

I  am  indebted  to  ^Ir.  Wilfred  H.  Osgood,  of  the  Field  Museum  of  Natural 
History,  for  the  loan  of  specimens  of  Amorphochiliis,  and  to  Mr.  Gerritt  S. 
Miller,  Jr.,  of  the  United  States  National  Museum,  for  valued  assistance  in 
a  preliminary  examination  of  most  of  the  material  here  described,  through 
direct  comparison  with  the  National  Museum  collection. 


Amorphochilus  schnablii  osgoodi  subsp.  nov. 

Amorphochilus  schnablii  Osgood  (not  of  Peters),  Field  Mus.  Nat.  Hist.,  Zool., 
X.  No.  12,  p.  180,  April  20,  1914. 

Type,  No.  19684,  Field  Mus.  Nat.  Hist.,  cf  ad..  Hacienda  Limon  (altitude  3000 
ft.),  near  Balsas,  Peru;  Wilfred  H.  Osgood  and  M.  P.  Anderson. 

Similar  in  size  and  general  features  to  A.  schnablii  but  coloration  much  lighter 
throughout.  Upperparts  dark  smoke  gray,  instead  of  deep  mouse  gray  washed  with 
blackish  ("dunkelbraun,"  Peters)  as  in  schnablii;  a  slight  buffy  suffusion  over  the 
top  and  front  of  the  head,  as  in  schnablii;  underparts  slightly  paler  than  the  back. 
External  measurements  and  proportions  nearly  as  in  schnablii.  Skull  measurements 
practically  the  same,  but  braincase  less  inflated. 

Based  on  two  specimens,  a  type  (cT  skin)  and  a  topotype  (  9  in  alcohol),  already 
fully  described  by  Osgood  (^  c).    - 

Three  specimens  in  the  American  Museum  from  Puna  Island,  Ecuador, 
are  practically  topotypes  of  schnablii ,  which  was  based  on  a  specimen  from 
Tumbez,  Peru,  in  the  arid  coast  belt  less  than  50  miles  south  of  Puna 
Island.  The  Puna  Island  specimens  have  a  strong  blackish  wash,  both 
above  and  below,  in  contrast  with  the  drab  tinge  in  the  Balsas  si>ecimens, 
from  the  humid  interior  east  of  the  main  Andean  chain  in  northern  Peru. 

I  am  greatly  indebted  to  Mr.  Osgood  for  kindly  placing  his  specimens  at 
my  disposal  in  the  present  connection. 
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specimen  from  El  Robic  (alt.  7200  ft..  Central  Andes),  also  referred  to  this  species. 

Skull  (type),  total  length,  16,5;  zygomatic  breadth,  10;  breadth  of  bmincase.  8; 
intcrorbital  breadth,  4,3;  (ipper  toothrow  (ineludinu  canine),  li. 

In  size  this  species  agrees  closely  with  E.  propinquut  and  E.  hilarii,  but 
the  coloration  is  very  much  darker,  especiallj-  below.  It  is  larger  than  E. 
dorianvs  and  differs  from  it  in  color  of  ventral  surface. 

A  specimen  (skin  without  skull)  from  Fusugasuga  (alt.  (iOOO  ft.),  near 
Bogota,  is  similar  in  size  but  the  coloration  abo\e  has  a  reddish  tone  (about 
walnut  brown)  and  the  underparts  are  deeper  yellowish  brown  (about 
ochrnceous  tawny  of  Ridgway,  1912). 


Dasypterus  egA  puneasis  subsp.  nov. 

Tj-pe,  No.3627l,  9  ad.,  Puna  Island.  Ecuador,  Aprils,  1913;  W.  B.  Hichurdson. 

Similar  to  D.  ega  fuscalus  but  more  heavily  washed  with  black,  both  above  and 

below.     I'pperparts  (type)  graj-ish  pale  buff  with  the  tips  of  the  hairs  black,  the 

■  Monatsber,  K.  Pr.  Akad.  Wlss.  Berlin,  1877,  p.  185, 
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black  forming,  in  some  specimens,  the  predominant  tone;  face  blackish;  upper 
siu^ace  of  interfemoral  membrane  like  the  back;  throat  and  breast  blackish  brown; 
abdomen  and  anal  region  pale  buffy  gray,  much  paler  than  the  upperparts. 

Forearm  (t3rpe),  45.    Forearm,  5  specimens  (type  and  4  topotypes),  46.5  (45-49). 

Skull  (type),  greatest  length,  16;  zygomatic  breadth,  11;  interorbital  breadth,  5: 
upper  toothrow  (including  canine),  5.5. 

Nearest  related  to  D.  ega  fuscaiua  but  general  coloration  much  paler; 
black  tips  of  the  hairs  of  the  dorsal  pelage  longer  and  more  predominant 
over  the  ground  color,  face  darker  and  foreneck  and  chest  distinctly  blackish 
brown  in  contrast  with  the  pale  abdominal  area.  Doubtless  peculiar  to 
Puna  Island  and  the  adjacent  arid  coast  district  of  Ecuador  and  Peru. 
Represented  by  five  specimens,  all  from  Puna  Island,  with  which  a  topotype 
of  D.  ega  fuscatus  is  available  for  comparison. 


Myotis  ruber  keaysi  subsp.  nov. 

Type,  No.  15814,  d^  ad.,  Inca  Mines  (altitude  6000  feet),  Peru  Qat.  13°  30'  S., 
long.  70°  W.),  Dec.  2,  1899.    Coll.  H.  H.  Keays,  for  whom  the  form  is  named. 

Upperparts  auburn,  the  basal  half  of  the  hairs  darker;  underparts  Saccardo's 
umber  (Ridgway),  becoming  abruptly  buff  yellow  on  the  lower  abdomen  and  basal 
third  of  interfemoral  membrane;  ears  and  membranes  nearly  black.  Cranial  char- 
acters and  dentition  as  in  typical  Myotia;  pelage  short  and  thick;  basal  third  of 
interfemoral  membrane  hairy  on  both  surfaces. 

Collector's  measurements:  Extent,  266;  head  and  body,  49;  tail,  40.  Forearm 
(in  skin),  39;  third  metacarpal,  35;  third  finger,  62;  tibia,  16;  foot,  7.2.  SkuU 
(imperfect,  lacking  the  occipital  portion),  total  length,  — ;  interorbital  breadth,  3.3; 
breadth  of  braincase,  6.2;  upper  toothrow  (with  canine),  5;  breadth  of  rostrum  at 
canines,  3.5;  breadth  of  palate  from  outside  to  outside  of  m',  5.3. 

Resembles  M.  ruber  ruber  (Geoffroy)  of  Paraguay  in  size  and  other 
general  features,*  but  with  longer  pelage  and  darker  and  less  rufescent 
coloration  above,  with  the  lower  abdomen  and  ventral  surface  of  the  inter- 
femoral membrane  much  paler. 


Myotis  punensis  sp*.  nov. 

Type.  No.  3()263,  adult  (cf?),  Puna  Island,  Ecuador,  April  8,  1913;  W.  B. 
Richardson. 

Similar  in  coloration  to  Myoiis  albescens  (Geoffroy)  and  M.  oxyotus  (Peters)  but 
very  much  smaller,  l^pperparts  light  mouse  gray,  the  tips  of  the  hairs  pale  grayish 
olivaceous;  underparts,  surface  color  pale  grayish  white  with  a  slight  buffy  tinge; 
ears  and  mombranos  dusky  brown  or  fuscous. 


»  Cf.  Thomas.  Ann.  and  Mag.  N^t.  Hist.  (7).  X.  p.  493.  Dec.  1902. 


total  ipngth.  13.2  {13-13.5);  breadth  of  braincaae,  6.2  (aU  6.2). 

Represented  by  25  specimens,  all  taken  at  Bonda,  but  only  about  12  are 
fully  adult,  while  four  or  five  are  less  than  half  Rrown.  The  adults  are  very 
uniform  in  coloration;  the  immature  specimens  are  darker. 

It  has  been  suggested  that  the  name  Vfspertilio  condnnvs  H.  Allen 
(188fi).  based  on  two  alcoholic  specimens  from  Salvador,  Central  America, 
may  be  applicable  to  a  small  bat  of  the  ji ijWcana  group  "  occurring  in  Colum- 
bia and  Mexico,"  but  there  is  not  much  evidence  of  its  possible  application 
to  the  present  form.'  Myotis  nespolua  Miller,  Cura^^oa  Island,  while  of  the 
same  size  as  bondir  is  \'ery  different  from  it  in  coloration 

1  CJ.  Miller.  Pruc.  Biol.  Sue.  n'asliiiigUiu,  XIII.  ii.  154.  June  l:i.  IQOI).  RGfiTrinR  to  the 
HalvBdor  speolmons,  Miller  says:  "Though  much  fadPil  In  color  thcj-  »re  clearly  referable  to 
Muilli  nierieana  (Maiimllittn).  or  at  least  to  a  form  of  the  speclia  occurring  In  Columbia  and 

to  whicli  it  was  ajiplii'd  should  eventually  prove  lo  be  distinct  from  the  true  irigrirnni  of 
Drazll.  specimens  of  which  I  have  not  seen."  Later  (Use  of  Nortli  American  I.Anil  Mam- 
mals, p.  58.  I91Z)  the  name  Muvlit  nierirant  coiiririNui  <H.  Allen)  Is  employed  for  a  hat  rang- 
Iritc  "Froni  Colombia  north  to  extreme  soulhem  Meilco."  I  have  as  yi>t  sei>n  no  hats  from 
sonthern  Mexico  to  which  (he  Bonda  specimens  can  be  referrrd. 

Osgood(FieldMus,  Nat.  Hist  ,Zool..X.  p.  05.  .Inn.  12. 1 012)  has  referred  »Ho  a  specltnen 
from  El  Panarama.  Venezuela,  to  rancuuu,. 
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Myotis  xnaripensis  sp.  nov. 

Type,  No.  17069,  9  ad.,  Maripa,  Venezuela,  Dec.  13, 1909;  S.  M.  Klages. 

Similar  in  size  to  Myoiis  bondcs,  but  coloration  different.  Upperparts  Saccardo 
brown  (Ridgway,  1912)  shading  toward  sepia;  underparts  drab,  tips  of  the  hairs 
lighter;  ears  and  membranes  dark  brown.  Forearm,  33;  third  metacarpal,  31; 
third  finger,  54;  ear,  8;  tibia,  10;  foot,  6.  The  forearm  in  15  adult  topotypes 
averages  33  (32-34.2).    • 

Skull  (type),  total  length  (including  incisors),  13;  breadth  of  braincase,  6.2. 
Total  length  of  skull  in  10  adult  topotypes,  13.1  (13-13.3);  breadth  of  braincase, 
6.2  (6-6.3). 

Represented  by  38  specimens  (skins  and  skulls)  from  Maripa,  Rio  Caura,  Vene- 
zuela, nearly  all  fuUy  adult. 

Myotis  maripensis  is  similar  to  M,  bondas  in  size  and  cranial  characters, 
but  differs  from  it  decidedly  in  coloration,  the  upper  parts  being  less  dark 
and  much  more  fulvous,  and  the  lower  parts  less  dark  and  the  hair  tips  more 
extensively  pale  buffy,  giving  a  very  different  color  effect  for  both  surfaces. 

Myotis  nigricans  (Wied)  has  been  employed  as  a  '  blanket  name '  for 
the  small  dark  brown  Myotis  bats  of  tropical  America,  with  a  range  from 
southeastern  Brazil  to  central  Mexico.  On  bringing  together  for  compara- 
tive study  the  himdred  or  more  specimens  of  these  bats  in  the  American 
Museum,  from  widely  distant  localities,  it  is  at  once  evident  that  quite  a 
number  of  strongly  marked  geographic  forms  have  heretofore  been  included 
under  the  name  Myotis  nigricans,  forms  which  vary  quite  widely  in  both 
size  and  coloration.  Thus  the  present  series  of  about  40  specimens  from  the 
Caura  River  (Venezuela)  are  very  uniform  in  coloration  and  size,  and  agree 
practically  in  size  with  another  series  of  some  20  specimens  from  Bonda, 
Santa  Marta  district,  Colombia,  but  differ  constantly  from  them  in  colora- 
tion. Both  of  these  series  differ  again  in  coloration  from  two  other  distinct 
phases  from,  respectively,  the  coast  regions  of  Ek:uador  and  Colombia,  but 
all  four  phases  agree  essentially  in  size.  One  of  these  west  coast  forms  is 
from  the  arid  Puna  Island  district  of  Ecuador,  described  above  as  Myotis 
pi{nensis;  the  other  is  from  the  humid  coast  region  further  north  and  may 
be  called 

Myotis  esmeraldsB  sp.  nov. 

Type,  No.  33239,  cT  ad.,  Esmeraldas,  Ecuador,  Nov.  5,  1912;  W.  B.  Richardson. 

Similar  in  size  to  M.  bonda  and  M.  maripensis  but  very  different  from  either  in 
coloration  and  cranial  characters,  agreeing  in  the  latter  respect  with  Myotis  simus 
Thomas  from  Sarayacu,  Peru. 

Upperparts  cinnamon  brown  (Ridgway,  1912);  underparts  similar  but  somewhat 
lighter;  ears  and  membranes  dark  brownish  black.  Forearm  (type),  34;  third 
metacarpal,  32.5;  third  finger,  5.5;  tibia.  11.5;  foot.  9. 


»  is  much  larger  than  any  of  the  other  Myolis  .specie3 
described  in  the  present  paper,  except  M.  ruber  keays'i,  from  which  it  differs 
too  much  in  coloration,  in  the  character  of  the  pelage,  and  in  the  naked 
instead  of  hairy  interfenioral  membrane,  to  require  further  comparison. 
It  agrees,  however,  with  M.  r.  heaysi  in  the  form  of  the  skull,  the  rostrum 
being  broad,  and  the  braincase  rising  therefrom  by  a  gentle  slope  instead  of 
abruptly  as  in  the  other  species  of  ilyoiis  here  described. 

NyctinomuE  tequatorialis  sp.  nov. 

Type  (and  only  specimen),  No.  34383.  Clione,  Manavi,  Ecuador,  Feb.  2,  1913; 
Wm.  B.  Richardson. 

Upperparts  Prout's  brown,  basal  halt  of  hairs  while;  underparts  similar  but  a 
little  paler;  ears,  feet  and  membranes  black.  Ears  very  large,  reaching  far  beyond 
the  nose  (length  24  mm.  in  dry  skin).     Tragus  short  and  iiaiTow.  anlitragus  small. 

Forearm,  58;  (hird  metacarpal,  63;  third  finger,  110;  toot,  11.  Skull,  total 
length.  24;  zygomatic  breadth,  13;  interorhltal  breadth.  4;  breadth  of  braincase, 
10;  mastoid  breadth,  12;  lacrymal  breadth.  6;  upper  toothrow  (with  canine).  6.2. 
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This  species  is  nearly  related  to  Nyctirvomus  affinis  (Allen),  from  Santa 
Marta,  Colombia,  and  N.  depresstis  Ward,  from  Mexico,  having  practically 
the  same  external  and  cranial  measurements.  It  is,  however,  paler,  with 
thinner,  less  stiff  and  leathery  ears,  heavier  dentition,  narrower  intecorbital 
region,  squarer  braincase  (more  angular  in  front),  and  larger  lacrymal 
processes.  N,  depressus  differs  from  both  N.  affinis  and  N.  cequatoricdis 
in  the  shape  of  p*.  The  ear  of  the  latter  is  narrower  and  longer  than  in 
either  affinis  or  depressus,  and  the  thumb  larger. 

MormopteruB  peruanus  sp.  nov. 

Type.  No.  16075,  9  ad.,  Inca  Mines  (altitude  6000  feet),  Peru  (lat.  13**  30' S., 
long.  70°  W.),  March  14,  1900;  H.  H.  Keays. 

Upperparts  between  Prout's  brown  and  mummy  brown,  the  hairs  uniformly 
colored  to  the  base;  imderparts  buffy  brown;  ears  and  membranes  black.  Col- 
lector's measurements:  Extent,  330;  total  length,  105;  head  and  body,  60;  tail,  45. 
Forearm  (in  skin),  43.5;  third  metacarpal,  43.5;  third  finger,  80;  foot,  10.  Skull, 
total  length,  17;  zygomatic  breadth,  10;  interorbital  breadth,  4;  lacrymal  breadth, 
6;  breadth  of  braincase,  8.5;  mastoid  breadth,  9.3;  upper  toothrow  (with  canines). 
6.2.  A  male  topotype  is  exactly  similar  to  the  type  in  coloration  and  nearly  of  the 
same  size,  being  only  slightly  larger  in  some  measurements. 

This  species  is  allied  to  Mormopterus  kalinowskii  (Thomas),*  but  is 
larger  (forearm  43.5,  in  kalinowskii  34.5)  and  much  darker,  and  the  wing 
membranes  are  not  "  edged  posteriorly  with  white." 

Premolars  §  in.  both  specimens;  no  lacrymal  process,*  the  lacrymal 
border  being  merely  thickened.  Represented  by  two  specimens,  collected 
by  H.  H.  Keays  in  1900. 

Thrinacodus  apolinari  sp.  nov. 
Plate'XXVIII. 

Type  (and  only  specimen).  No.  36245,  ad.  (cf  ?),  Tomeque  (altitude  6500  feet), 
Bogotd  district,  Colombia,  March  7,  1914;  collected  and  presented  by  Brother 
Apolinar  Maria,  for  whom  the  species  is  named. 

Pelage  long  and  soft,  longest  hairs  on  the  back  about  30  nun.  in  length.  Upper- 
parts  yellowish  brown,  lighter  and  more  fulvous  on  the  sides  and  strongly  lined  with 
black  on  the  back,  the  hairs  ashy  gray  for  the  basal  half;  nose  and  front  of  head 
grayish  lined  with  black,  passing  gradually  on  the  top  of  the  head  into  the  color  of 
the  back,  with  the  black  hair  tips  long  and  conspicuous;  cheeks,  inside  of  limbs  and 
underparts  yellowish  white,  separated  from  the  upperparts  by  a  pale  yellow^ish  lateral 

>  Proc.  Zool.  Soc.  London.  1893.  p.  334.  pi.  xxlx,  flg.  10. 

'  Cf.  Miller.  Bull.  Araer.  Mus.  Nat.  Hist..  1899.  pp.  173-176,  flg.  1.  Mormopttru*  minutut 
(MUler). 


male)  with  a  perfect  skull,  and  affords  an  opportunity  to  more  fully  illustrate 
the  cranial  characters  of  the  genus  (see  Plate  XXVIII). 

Thrinacodus  is  intermediate  in  its  structural  relations  between  Kanna- 
batftnnya  and  Isotkrix  on  the  one  hand  and  Dadylomys  on  the  other.  It  is 
similar  in  size  and  color  pattern  to  Kannabaleomi/s  and  Isothrix,  but  the 
feet  are  relatively  much  narrower  than  in  Isothrix  and  the  toes  much 
slenderer.  The  form  of  the  skuli,  as  seen  from  above,  is  in  general  similar 
to  that  of  Isotkrix,  both  having  the  interorbital  border  straight  and  not 
con\eK  outwardly  as  in  Dadylomys  and  Kaniiabateomys;  but  in  Thrirta- 
codm  the  general  form  of  the  skull  is  narrower  anil  more  elongate  anterior 
to  the  braincase,  the  rostrum  being  relatively  narrower  and  more  tapering 
and  the  interorbital  region  also  much  narrower.  The  zygomata,  on  the 
other  hand,  are  \'ery  mucli  broader  and  hea\'ier  in  Thrinacodus  than  in  lao- 
tkrix.  The  differences  in  the  form  of  the  skull,  as  seen  from  below,  are  equally 
marked  through  the  very  different  form  of  the  orbital  fossie,  which  are 
narrower  and  o\-al  in  front  in  Thrinacodus  and  wider  and  not  narrowed 
anteriorly  in  Isotkrix.  In  Thrinacodus  the  prcpalatal  foramina  are  very 
small  and  suhcircular,  in  Isothrix  much  larger  and  twice  as  long  as  broad. 
Hut  the  radical  difference  is  in  the  maxillary  toothrows,  which  are  twice  ?a 
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broad  and  converge  anteriorly  till  they  nearly  meet,  instead  of  diverging 
both  anteriorly  and  posteriorly,  with  the  point  of  least  separation  at  the 
middle  of  the  toothrows  as  in  Isothrix.  But  the  most  important  difference  is 
in  the  structure  of  the  teeth,  which  differ  radically  in  enamel  pattern,  while 
the  teeth  themselves  are  low  (brachyodont)  and  very  broad  in  Thrinacodus 
and  high  (hypsodont)  and  narrow  in  Isothrix.  Hence  notwithstanding  the 
external  similarity  and  the  superficial  resemblances  in  the  skulls  of  the  two 
genera  they  have  no  very  close  genetic  relationship. 

On  the  other  hand,  while  the  external  resemblances  of  Thrinacodus  to 
Dactylomys  are  remote,  and  the  general  form  of  the  skull  in  the  two  genera 
is  quite  different,  the  form  and  structure  of  the  teeth  are  practically  the  same 
in  both  genera.  In  both  the  teeth  are  broad,  heavy  and  brachyodont,  with 
an  exactly  similar  enamel  pattern,  and  a  similar  convergence  anteriorly  of 
the  maxillary  toothrows.  There  are  numerous  minor  cranial  differences  in 
the  two  genera,  but  these  alone  are  hardly  of  sufficient  importance  to  war- 
rant the  generic  separation  of  the  two  groups.  They  are  therefore  geneti- 
cally more  closely  related  than  is  either  to  any  other  genus  of  the  Octo- 
dontidse,  but  their  divergence  in  external  characters  (denoting  very  different 
habits),  taken  with  the  cranial  differences,  affords  sufficient  basis  for  the 
recognition  of  Thrinaeodus  as  separable  generically  from  Dactylomys.  In 
Dactylomys  digits  3  and  4  of  the  fore  foot  are  of  practically  equal  length  and 
size,  with  digit  5  very  short,  and  digit  2  about  half  the  length  of  3  and  4. 
In  Thrinacodus  digits  2,  3,  and  4  are  subequal  in  length  and  digit  5  is  rela- 
tively longer  than  in  Dactylomys.  In  the  hind  foot  in  Dactylomys  digits  3 
and  4  are  longest  and  subequal,  digit  2  is  much  shorter,  digit  1  is  greatly 
reduced,  and  digit  5  is  a  little  shorter  than  digit  2.  In  Thrinacodus  digits  2, 
3,  and  4  are  longest  and  subequal,  digit  5  is  about  one  third  shorter  than 
digits  2-4,  with  digit  1  well  developed. 

In  Thrinacodus  the  tail  is  heavily  haired  throughout  its  length,  without 
extension  of  the  body  pelage  on  to  the  extreme  base;  in  Dactylomys  the  tail 
is  naked  and  heavily  scaled  throughout  its  length  except  at  the  extreme 
base,  which  for  45  mm.  is  covered  with  an  extension  of  the  body  pelage,  as 
in  Philander  and  some  other  genera  of  the  smaller  opossums. 

It  remains  to  be  noted  that  my  Dactylomys  peruanus  is  intermediate 
in  many  features  between  D.  dactylinus  and  Thrinacodus  nimlinari.  In 
coloration  and  size  T.  apolinari  is  very  similar  to  D.  peruanus,  but  the 
digital  formula  is  different,  and  the  tail  in  D.  peruanus  is  heavily  furred  for 
the  basal  fourth,  as  in  D.  dactylomys,  and  well  haired  (not  naked  and 
heavily  scaled  as  in  D.  dactylomys)  for  the  rest  of  its  length.  While  D. 
peruanus  thus  approaches  Thrinacodus  in  external  characters,  it  agrees 
wholly  with  D.  dactylomys  in  cranial  features,  in  foot  structure  and  in 
furred  tail-base. 
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^ticle  XXX.— A  PRELIMINARY  LIST  OF  THE  COLEOPTERA 
OF  THE  WEST  INDIES  AS  RECORDED  TO  JAN.  1,  1914. 

By  Charles  W.  Leng,  B.  S.,  Honorary  Curator  of  Coleoptera,  and 

Andrew  J.  Mutchler,  Assistant. 

PREFACE. 

This  list  was  commenced  in  the  form  of  a  card  catalogue  by  the  late 
Martin  L.  Linell,  while  employed  in  the  National  Museum.  Following  his 
death  it  was  continued  by  E.  A.  Schwarz  as  rapidly  as  other  duties  permitted. 
The  WTiter,  in  the  identification  of  the  coleoptera  collected  by  the  Museum 
expeditions  in  Florida,  found  a  list  of  West  Indian  Coleoptera  necessary  for 
comparison  and  compiled  such  a  list  from  the  Catalogus  Coleopterorum  of 
Gemminger  and  Harold,  Chevrolat's  Coleoptera  of  Cuba,  Fleutiaux's 
Coleoptera  of  Guadeloupe  and  other  sources.  Through  the  favor  of  Dr. 
Leland  O.  Howard,  the  cards  prepared  by  Messrs.  Linell  and  Schwarz  were 
then  loaned  to  us  for  comparison  and  the  resulting  corrected  list,  compiled 
from  independent  sources,  may  be  regarded  as  substantially  complete  as 
far  as  the  older  records  are  concerned.  In  bringing  the  list  up  to  recent 
date,  a  search  of  the  Zoological  Record  and  of  the  Biologia  Centrali-Ameri- 
cana  has  been  conducted  by  Andrew  J.  Mutchler,  and  all  papers  bearing 
upon  West  Indian  si>ecies  have  been  examined  by  the  writer,  as  well  as 
those  taxonomic  papers  dealing  in  whole  or  in  part  with  such  species.  Fin- 
ally the  list  has  been  compared  with  the  Junk  catalogues,  as  far  as  issued, 
and  with  Genera  Insectorum,  and  for  the  Cuban  species,  with  the  Coleop- 
teros  de  Cuba  of  Dr.  Juan  Gundlach,  a  work  that  seems  to  be  seldom  quoted, 
though  rich  in  information. 

While  the  list  is  believed  to  be  fairly  complete  as  far  as  published  records 
are  concerned,  it  must  be  admitted  that  there  are  many  more  West  Indian 
species  than  are  here  enumerated.  This  is  indicated  by  the  preponderance 
of  records  in  certain  obscure  families  that  have  been  closely  worked  in 
Guadeloupe  and  Grenada,  by  which  it  would  appear  that  the  number  of 
species  there  existing  exceeded  the  number  in  the  larger  islands;  and  it 
l)ecame  remarkably  evident  in  the  examination  the  writer  was  permitted  to 
make,  through  the  kindness  of  Dr.  Carlos  de  la  Torre,  of  the  collection  and 
manuscript  note  book  of  Dr.  Gundlach,  carefully  preserved  in  Havana. 
Even  in  Cuba,  where  the  records  are  comparatively  copious,  the  unrecorded 
and  undescribed  species  probably  exceed  in  number  those  that  are  recorded. 

391 


and  there  are  scattered  cases  throughout  the  list,  the  latter  being  possibly 
due  in  part  to  faulty  identifications.  There  is  apparently  a  tendency  also 
for  many  species  to  tie  restricted  to  a  single  island,  as  certain  genera  are 
restricted  or  nearly  so,  to  the  islands  in  general.  An  isolated  fact  of  interest 
is  the  apparently  total  absence  of  the  Silphidie,  or  Burying  Beetles.  A 
most  interesting  field  of  in\estigation  is  open  to  American  Entomologists, 
and  considering  its  geographical  proximity,  it  is  surprising  that  its  working 
out  has  been  so  largely  left  to  European  authors,  Casey  and  Schieffer  being 
practically  the  only  recent  American  authors  cited. 

\o  attempt  has  been  made  to  include  the  unpublished  records  of  West 
Indian  species  contained  in  the  collections  of  this  Museum,  or  of  those  in  the 
collections  of  other  Museums  or  private  individuals.  We  hope  to  publish 
such  a<lditions  later,  after  the  material  gathered  by  our  expeditions  has  been 
identified;  and  ive  shall  be  thankful  for  any  papers  or  manuscript  note* 
bearing  on  the  subject  that  readers  may  be  able  to  .send  us. 

Ch.^rles  W.  Le\g 
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Families. 

Arranged  according  to  the  Leconte  classification  with  such  alterations  as 
are  generally  adopted,  for  example  the  transfer  of  the  Rhipidandri  to 
Tenebrionidae.  The  genera  usually  follow  the  order  of  the  Junk  "  Catalogus 
Coleopterorum/'  as  far  as  issued,  or  that  of  the  latest  published  catalogue, 
as  Van  den  Branden's  in  the  Dytiscidse,  or  in  default  of  either,  that  of  the 
"Catalogus  Coleopterorum "  of  Gemminger  &  Harold.  In  the  Carabidse, 
the  order  has  been  reversed  to  bring  the  lowest  genera  first.  Synonymy  has 
been  included  only  when  necessary  to  connect  the  list  with  the  Henshaw  list 
of  America  north  of  Mexico  and  ChevTolat's  partial  list  of  Cuban  beetles. 

Family  I.     CARABID.E. 
Subfamily  Cicindelin.e. 

Tetracha  Hope. 

Carolina    Linn<5     {occidentalis  Klug).          sohrina     var.     infuscata     Mannerheim* 

Cuba.  St.  Croix,   St.   Thomas,    Porto  Rico, 

acutipennis    Dejean    {adonis  Laporte).          Haiti,  Cuba  (?). 
Haiti,  Cuba. 

Cicindela  LinnL 

marginata  Fabricius.     Bahamas,  Cuba.  rufiventris  Dejean.     Haiti. 

6(>op«  Dejean.     Haiti,  Cuba.  trifasciata    Fabricius   {tortuosa  Dejean). 
viridicollis  Dejean.     Cuba.  Guadeloupe,    St.    Thomas,   Jamaica,. 

olivacea  Chaudoir.   Cuba.  Grand  Cayman,  Cuba. 

suluralis  Fabricius  (hebraea  Kl.).  Barba-  argentata  Fabricius.     Guadeloupe, 
dos,  Guadeloupe. 

Subfamily  Carabin.e. 
Bembidiuxn  LalreiUe. 

chevrolati  Gemminger  &  Harold  {apicale      fastidiosum  Lafertd.     Cuba. 
Duval).     Cuba.  affine  Say.     Cuba. 

Pericompsus  Lecom 
lAandulus  Schaum.     Porto  Rico,  Cuba. 

Twchjn  Schaum. 
piceohts  Lafert6.     Porto  Rico.  piUzeysi  Fleutiaux.     Guadeloupe. 

Tachjrta   Kirby. 
aulumnalis  Hates.     Guadeloupe. 


HarpalUl   Lalreittc. 
integer  Fabricius.     Haiti. 

Hypolithua   Dfjifin. 
irideaceiis  Chaudoir.     Guadeloupe. 

Selenophonu    Dejean. 

aneocupreus   Dejean.     Jamaica.  paTumpunclalui   Dejean.     Cuba. 

allernans  Dejean.     Guadeloupe.  propingiius  Putzeya,     Guadeloupe. 

chalyheua  Dejean.     Haiti,  Cuba.  pyHlosus  Dejean.     Cuba. 

eiiprimis   Dejean.     Antilles,   Cuba.  stnua/iis  Gyllenhal.     Guadeloupe. 

discopunctatua  Dejean.     Cuba.  auhaeneun  Reiche.     Guadeloupe. 

Jlarilabris  Dejean.     Antilles,  slnalopiiiiClalii«  l*utze>'s.     Antilles 

OynandTopuB   Dejcnv. 
giiaddouptnsis  Fleuliaux.     Guadeloupe. 

Amblygn&thUS    Drjenn. 
vilraci  Fleutiaux.     Guadeloupe. 
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Stenocrepis  Chaudoir. 
sidcatus  Chevrolat.    Cuba.  insulanus  Jacquelin  Duval.     Cuba. 

StenouB  Chaudoir. 
tibialis  Chevrolat.    Cuba.  pallipes  Reiche.    Cuba. 

Oodes  BoneUi. 


amaroides  Dejean.    Cuba. 


ChlSBniUB  BoneUi. 


gundlachi  Chaudoir.    Cuba.  cubanus  Chaudoir.     Cuba. 

perplexus    Dejean    (circumcinctus    Say,      niger  Randall.     Cuba. 
poeyi  Chev.).     Cuba. 

Panag8BU8  Lalreille. 
quadrisignatus  Chevrolat.     St.  Thomas. 

AspidogloBsa  Putzeys. 

comma  Putzeys.    Cuba.  aerata  Putzeys.     Antilles. 

semicrenata  Chaudoir  (guaddupensis  Put-      vulnerata    Putzeys    (bipustidata    Fab.?). 
zeys).     Guadeloupe.  Cuba. 

Ardistoxnis  Putzeys. 

mannerheimi  Putzeys.     Porto  Rico.  cyaneolimbaia  Chevrolat  (gundlachi  Put- 

elongatula  Putzeys.     Cuba.  zeys).     Cuba. 

airipennis  Putzeys.     Guadeloupe.  laenstriata  Fleutiaux.     Guadeloupe. 

Clivina  Latreille. 

simplex  Chevrolat.     Cuba.  dentipes  Dejean.     Cuba. 

limbipennis  Jacquelin  Duval.     Cuba.  bisignata  Putzeys.     Cuba. 

marginijyennis  Putzeys.     Guadeloupe.  insularis  Jacquelin   Duval.     Cuba. 
biguUata  Putzeys.     Cuba. 

OxydrepanuB  Putzeys. 
rufus  Putzeys.     Cuba. 

Stratiotes  Putzeys. 
iracundus  Putzeys.     Martinique. 

Scarites  Fabricius. 

altemans  Chaudoir.     Cuba.  sp.?     Bahamas. 

subterraneus  Fabricius.     Cuba. 

Morio  iMtreille. 

monilicornis  Latreille  (georgue  Beauv.).     Cuba. 


fpleurodera  Chaudoir.    Cuba. 

AphelogenU  Chaudmr. 
frenala  Chaudoir  var.  apiealu.     Guadeloupe. 

Blechrua  Motschuhky. 
poeyi  Jacquelin  Duval.    Cuba. 

Aponeg  LeconU. 
purpuTolus  Fleutiaux^.    Guadeloupe.  parallela  Dejean.    Cuba. 

CjmlndlS   LalreUte. 

sulcicoUia  Jacquelin  Duval.    Cuba.  pMipes  Fabricius.    Guadeloupe. 

moTginolU  Dejean.     Guadeloupe,  coriacea  Chevrolat.     Cuba. 


elegans  Chaudoir.     Cuba.  decolor  Chaudoir.     Martinique. 

pTeCiosn  Chaudoir.     Haiti.  rubricoltis  Dejean,     Cuba. 
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BraehinuB  TTeber. 
gilvipes  Mannerheim.  St.  Thomas,  Cuba,      lateralis  Dejean.    Cuba. 


Oalerita  Fabricius. 


velvla  Chevrolat.    Cuba. 
americana  Linn^.    Guadeloupe. 
heawmsi    Cbaudoir.    Antilles. 
erythrodera  BruU^.     Cuba. 


tenebricosa  Klug.    Haiti. 

striata  Klug.    Haiti. 

unicdor  Dejean.    Guadeloupe,  Haiti. 


LeptotrachelUB  LaireUle, 


dorsalis  Fabricius.    Cuba. 


Casnonia  LatreiUe. 


limbaia  Waterhouse.    Jamaica. 


picta  Chaudoir.    Cuba. 


Caloiozna  Weber, 


splendidum  Dejean.    Haiti,  Cuba. 
imbricatum  Klug.     Antilles. 


altemans    Fabricius    (?armaius    Cast.) 
Jamaica,  Porto  Rico,  Cuba. 


Carabui  lAnni. 


basilicus  Chevrolat.    Antilles. 


Oznophron  LatreiUe. 
dominicensis  Chaudoir.    Haiti. 

FamUy  II.    HALIPLIDiE. 
HaliplUB  LatreiUe. 

rohustus  Sharp.    Antigua,  Guadeloupe,      brandeni  Wehncke.    Haiti. 
havaniensis  Wehncke.    Cuba. 


Family  III.    DYTISCIDiE. 
MegadytM  Sharp. 

fratemus  Sharp.    Antigua,  Guadeloupe,      giganieus  Castelnau.    Antigua,  Guade- 
Haiti,  Cuba?  loupe,  Cuba. 


oceidenialis  Aub^.    Cuba. 


Cybitter  Curtis. 


Eunectes  Erichsan. 


accidentalis  WTiite.     St.  Bartholomew. 


HydrovatUB  Molechuleky. 
caraibjia  Sharp.     Guadeloupe. 

LkCGOpbllua   Leach. 

quadriiiUalus  Aub6.     Antilles,  aubaignalua   Sharp.     Guadeloupe, 

venustus  Chevrolat.     Cuba?  americaniis  \ub6.    Antipia,  Guadeloupe. 

bifaeinaliis    Chevrolat,     Haiti,    Cuba.  Cuba. 

DerovaUUuB  Sharp, 
lenlus  Wehncke.     Aotilles. 

Canthfdnu  Sharp. 

tenuicomis   Chevrolat,     Cuba.  subsignatus  Sharp.     Guaileloupe. 

rufipes  Sharp.     Cuba.  inaularia  Sharp.     Haiti. 

binolatus  Fleutiaui.     Guadeloupe.  nigrinim  Aubf.     Guadploupe. 
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SuphiB  AubS. 
cimicoides  Aub6.     Antigua,  Guadeloupe. 

Pachydrus  Sharp. 

brevis  Sharp.     Antilles.  globosus    Aub^.    Guadeloupe,    Porto 

cribratus  Sharp.   Guadeloupe.  Rico. 

obniger  Chevrolat.     Cuba.  ?n.  sp.  Sharp.     Antigua. 

Pronotenu  Sharp, 
obscuripennis  Fleutiaux.     Guadeloupe. 

Family  IV.     GYRINIDiE. 
Dineutes  MacLeay. 

Zori^manu^  Olivier.     Antilles,  Cuba.  metallicus  A\ib6.    Antigua,  Cuba. 

03rrinu8  Geoffroy. 
cubensis  Regimbart.     Cuba.  rugifer  Regimbart.     Guadeloupe. 

Oyretes  Bndli. 

cubensis  Regimbart.     Cuba.  morio  Aub^.     Guadeloui)e,  Antigua. 

distinguendxis    Regimbart.     Grenada.  mdneratua  Aub6.     Haiti,  Cuba. 

Family  V.     HYDROPHILIDiE. 
HydrochuB  Leach. 

pallipes  Chevrolat.     Cuba.  tarsalis  Chevrolat.     Cuba. 

Berosiis  Leach. 

chevrolaii    Zaitzev    (aculeatus  \\  Chew.)  quddridens  Chevrol&t.    Cuba. 

Cuba.  tesselatus  Fleutiaux.    Guadeloupe. 

guadelupensis     Fleutiaux.     Guadeloupe.      trilobus  Chevrolat.     Cuba. 

DeralluB  Sharp, 
rudis  Sharp.     Guadeloupe. 

StethoxuB  Solier. 

ater  Olivier  (intermedium  Duv.)  St.  Lucia,  Martinique,     Antigua,     Guadeloupe, 

St.  Thomas,  Haiti,  Porto  Rico,  Cuba.  Haiti,  Cuba. 

insularis  Castelnau.  Trinidad,  Barbados, 

Dibolocelus  Bedel, 
amiragditum  Brulle  (violaceonitef^  Duv.)     Cuba. 


estriatum  Say.    Guadeloupe. 

Cercyon  Leach. 

nigricepa    MarBham    {mrdrimaeulatum 
Sturm}.    Guadeloupe. 

Poloaonut  Muhant. 
rujipea  Fleutiaux.    Guadeloupe!. 

Family  VI.    SCYDMiENID^. 

Eumlonu  CtaUtnau. 

pubtscena  Schaufusa.    Cuba,  brevicornis  Schaufusa.    Cuba. 

Euconnui   Thomson. 

felinm  Reitter.     St.  Thomas,  lestaceus   Schaum.      St.  Thomas.   Porto 

eorolmus  Reitter,     St,   Thoma.s,  Water  Rioo, 

Id.,  Porto  Rico,  atomus  Reilter,     St.  Thomaa. 

doniinuB  Reitter.     St.  Thomas. 
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NapochUB  Thomson. 

tantillus    Reitter.    St.    Thomas,    Porto      amanus  Reitter.      St.   Thomas,   Porto 
Rico.  Rico. 

ScydmsBnuB  LalreiUe. 

gundlachi  Schaufuss.    Cuba.  globtdicoUis  Schaufuss.    Cuba. 

patens  Schaufuss.    Cuba.  breviceps  Schaufuss.    Cuba. 

HoxnoconnuB  Sharp, 
dentipes  Schaufuss.    Cuba. 

Family  VII.    PSELAPHIDiE. 
Bythinoplectui  Reitter. 

actUangtdus  Raffray.    Grenada.  foveatus  Reitter.    St.  Thomas. 

JubUB  Schavfuss. 
insularis  Rafifray.    Guadeloupe.  davatus  Raffray.    Grenada. 

Balega  ReiUer. 
elegans  Reitter.    St.  Thomas. 

TrimioB6lU  Raffray. 
anguina  Reitter.    St.  Thomas. 

Malba  Casey. 

specularis  Reitter.    St.  Thomas,  Water  temporalis  Raffray.    Martinique. 

Id.,  Dominica.  frontalis  Raffray.    Guadeloupe. 

gibbvla  Reitter.    St.  Thomas.  dypeata  Reitter.    St.  Thomas. 

grenadensis  Raffray.    Grenada.  fleutiauxi  Raffray.    Guadeloupe. 

crassipes  Raffray.    Guadeloupe.  ventricosa  Reitter.     St.  Thomas,  Porto 
inconspicua  Reitter.    St.  Thomas.  Rico. 

e^^er*i  Reitter.    St.  Thomas,  Porto  Rico.  parmata  Reitter.      St.   Thomas,   Porto 
quadrifoveata  Raffray.    St.  Thomas.  Rico. 

EuplectUB  Leach. 

exiguus  Raffray.    St.  Vincent.  illepidus  Raffray.    Grenada. 

insidaris  Raffray.     Guadeloupe. 

Thesiastes  Casey, 
liliputanus  Raffray.     Grenada.  argus  Reitter.    St.  Thomas  ? 

Ramecia  Casey, 
impressa  Raffray.    Guadeloupe.  minuta  Raffray.    St.  Vincent,  Grenada* 


insulare  Raffray.     Grennda.  unifoivoliUum  Schaufuss.     Ciibn. 

sptnoiiim  Raffray      Grenada. 

EupaeniuB   Leconle. 

imliiiis    ReitWr,      St,   Thomas.   Gumlf- 

Dalmodes   Reiller. 

humilis  Raffray.     Guaddoupe. 

ensipes    RafTray.     Venezuela,    Guadeloupe? 

Ephimla  Rntter 
timoiU  Reitter.     St.  ThomaK.  subnilida  Raffray.     Grenada. 


Hamatoides  Schaiifus 
hirlns  Raffray.     Grenada,  St.  Vincent,  Gumleloupe. 

Fustiger   Brmdel 
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PseudofUBtiger  Reitter. 
airiclicomis   Reitter.     St.  Thomas. 

Family  VIII.    STAPHYLINIDiE. 
PiestUB  Gravenhorst. 

capricomis    Castelnau.     Guadeloupe.  mexicanus  Castelnau.     Haiti. 

erythropus  Erichson.     Cuba.  pygmoBus  Castelnau.    Haiti,  Guadeloupe.. 

fulvipes  Erichson.     Guadeloupe,  Haiti. 

Leptochinu  Germar. 

maxillosus  Fabricius.     Antilles. 

AncsBUB  Fauvel. 
exiguus  Erichson.     Guadeloupe,  Porto  Rico. 

LispinUB  Erichson. 

anguinus  Fauvel.     Haiti,  Antilles.  insularts  Fauvel.     Haiti,  Cuba. 

attenualus  Erichson.     Porto  Rico.  var:  piceus  Chevrolat.    Cuba. 

fauveli  Sharp  {tenellus  Chev.  &  Fauv.  not  laticollis  Erichson.     Porto  Rico,  Cuba.. 

Er.).     Guadeloupe,  Cuba.  nigrifrons  Fauvel.    Cuba. 

granadensis   Fauvel.     Haiti,   Cuba.  striola  Erichson.     Cuba. 

Espeson  Schaufuss. 

crasauliis  Fauvel.     St.  Vincent,  Guade-      eupledoides  Fauvel.     Guadeloupe, 
loupe.  morcUus  Schaufuss.     St.  Thomas. 

crenicollis  Fauvel.     Key  Island.  niietis  Fauvel.     Guadeloupe. 

ThoracophoruB  Motschidsky. 

hreidcristatus  Horn.    St.  Thomas,  Guade-       denticoUis  Erichson.     Porto  Rico, 
loupe.  ruficollis   Fauvel.     Guadeloupe. 

Omaliuxn  Gravenhorst. 
lachrymale   Fleutiaux.     Guadeloupe.  pedicularium  Erichson.     Porto   Rico. 

TroffophlOBUB  Mannerheim. 

arcuatus  Stephens.     Cuba?  var:  fulvipennis  Fauvel.     Cuba. 

croceipes  Fauvel  {arcuatus  Fauv.)    Gua-  flavipes     Erichson.       St.    Thomas,    St.. 

deloupe,  Cuba.  John,  Cuba. 

aqualis  Jacquelin  Duval.     Cuba.  fxdwipes  Erichson.     Porto  Rico,  Cuba. 

aridus    Jacquelin     Duval     {ruhripennis  smithi  Bemhauer.     Grenada,    v; 

Fauv.)     Cuba.  varicornis  Bemhauer.     Grenada. 
coriicinus  Gravenhorst.     Guadeloupn?. 


bakeri  Bemhauer.    Cuba-  eubenais  Bemhauer,    Cuba. 

'  Tunotus  Sckaufuss. 

femaraius  SchaufuBB.     Cuba. 

PlnopbUufl  Gravenhorel. 
fiaidpes  ErichBon.     Porto  Rico. 

PftUminua  Erichion. 
variabilis  Erichson.     Guadeloupe. 

F»d«rua  Fabridui. 
morio  Mannerheim,     Haiti,  tricolor  Erichson.     Antilles. 

StiUcopiis  Sachse. 
exigua  Erichson.     Porto   Rico, 

Stamnoderus  Sharp, 
delauneyi    FleutJaux.     Guadeloupe.  labeo  Erichson.     .\ntillps. 
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ThinochariB  Kraatz. 
bakeri  Casey.    Cuba.  pertenuis  Casey.    Cuba. 

StUomedon  Sharp, 
cannexita  Sharp.    Guadeloupe,  Cuba. 

SciochariB  Arrib. 
bakeri  Casey.     Cuba. 

Sciocharellft  Casey, 
pertenuis  Casey.     Cuba. 

Hypomedon  Casey, 
debilicomis    WoUaston.    Guadeloupe. 

Lithocharifl  Lacordaire. 

curttdtu  Erichson.    Trinidad.  limbatus  Erichson.    Antilles. 

dorsalis   Erichson.    Guadeloupe,   Porto  ochracea  Gravenhorst.    Antilles,  Cuba. 

Rico.  posticata  EIrichson.    Porto  Rico. 

infuscata  Erichson.    Guadeloupe.  vUis  Kraatz.    Guadeloupe. 
hUaris  Sharp.    Grenada. 

8cop«US  Erichson. 

fasciateiliis  Erichson.    Porto  Rico.  iUustris  Fauvel.    Cuba. 

pygnuxus  Erichson.    Porto  Rico. 

Lathrobiuzn  Oravenhorst. 

margipallens  Jacquelin  Duval.    Cuba.  trvhida  Fauvel.    Cuba. 

pectorale  Erichson.    St.  Thomas. 

Cryptobiuzn  Mannerheim. 

aUnpes  Erichson.    Porto  Rico.  fidvipes    EIrichson.      Grenada,    Guade- 

centrale  Sharp.    Guadeloupe.  loupe,  Porto  Rico. 

marffinellum  Bemhauer.    St.  Vincent. 

TanygnathUB  Erichson. 
kUicollis  Erichson.     Antilles. 

CreophilUB  Mannerheim. 
villosus  Gravenhorst.     Cuba. 

LampropygUB  Sharp, 
pexus  Motschulsky.     Antilles. 

PnderomimuB  Sharp. 

insidaris  Bemhauer.    St.  Thomas.  lustralis  Erichson.     Porto  Rico. 

inter jeclus  Bemhauer.    St.  Vincent. 


pusilbis  fnrhsi'.     Antilles. 

HoliaUB  Erkkmn,  (Hyptiama  Ciaey). 
cubfimis  Cliffy.     Cuba. 

Leptacinus  Erichsoii. 

eggerai  brrnhauer.       (apicipennU)  Bern-  tan).     Cuba. 

haucr.     St.  Thonuw.  leslaceipennU   Faiivcl   (OligoUn 

■paruinpiinclalia  Gyllenhol.     (cosraopoli-  Haiti,  Cuba. 

EulitSUB  Mnnnerheim. 
ilbiccna  Erirhson.     .Antilles. 

DiochUB  Erich»oii. 


Cil«a  Jacqucliit    Duval. 


hv/Hilicii  Erichson, 

rulilus    Erichson, 

Rico,   Cuha. 
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Erchoznus  Motschvlaky. 


piceus  Erichson.     Porto  Rico. 
apicalis  Erichson.    Porto  Rico. 


infimua  Jacquelin  Duval.    Cuba. 
niiidulus  Erichson.    Porto  Rico. 


Coproporus  KraaU. 
terminalis  Erichson.     Porto  Rico,  Cuba,      convexus  Erichson.    Cuba. 

BolitobiuB  Stephens, 
ohscurus   Erichson.     PcHto  Rico. 

Hoplandria  Kraatz. 
terminata  Erichson.     Porto  Rico. 

Aleochara  Gravenhorst. 


bimaculata    Gravenhorst.     Haiti. 
dubia  Fauvel.    Cuba. 
lateralis  Erichson.    Cuba. 
taniata  Erichson.     Guadeloupe. 


notula  Erichson.  St.  Thomas,  Guade- 
loupe, Cuba. 

verberans  Erichson  (?  lateralis  Fauvel). 
Cuba. 


Bisrrxnedonia  Erichson. 
munda  Erichson.    St.  Thomas. 


cuhana  Casey.    Cuba. 


Neolara  Casey. 
Homalota  Mannerheim. 


altemata  Erichson.    St.  Thomas. 
flampennis  Erichson.    Antilles. 
melanura  Erichson.     Antilles. 


nigripennia  Erichson.    Antilles. 
propinqua  Erichson.     Antilles. 


Diastota  Sharp, 
sperata  Sharp.     Guadeloupe,  Haiti,  Jamaica,  Cuba. 


subtusa  Erichson.     Antilles. 


comuta  Casey.     Cuba. 


cubensis  Casey.     Cuba. 


albocincta  Erichson.     Cuba. 


infimaHhdT]).     St.  Thomas. 


PhloBopora  Erichson. 


Eumicrota  Casey. 


Phanerota  Casey. 


Meronera  Sharp. 


Falagria  Mannerheim. 


ffrenaden»ig  Matthews.    Grenada. 
Tnatthewgiana    Csiki    {depresta    Matth ). 
cent.  Grenada,  St.  Vincent. 

dubitaUx  Matthews.    St.  VJDcent.  occidenUdis  Matthews.    Antilles. 

laevicoUit  Matthews.    Grenada,  St.  Vin-      ru/esceng  Matthews.    Guadeloupe. 
cent. 

ActinoptwiTX  Matthews, 
/ucuxla  AUibert,    Grenada,. 

Family  X.    SCAPHIDIID^. 
Scaphosoma  Leach, 
cubenee  Reitter.     Cuba. 

Family  XI.     PHALACRID.E. 
Hoterolitui  Ormaelte. 
tlngelluB  Guillebeau.     Cuba. 
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CaalocoliuB  GuiUebeau, 
^i«(emtM  Guillebeau.    Haiti.  insularis   Guillebeau.    Martinique. 

ZanthoeomuB  Guillebeau. 
floralia  Guillebeau.    Cuba.  Qrouvellei  Guillebeau.    Haiti. 

Stilboides  Guillebeau, 
8ublinealu8  Guillebeau.    Haiti.  ffrauvdlei  Guillebeau.    Cuba. 

EuitilbUB  Sharp, 
univestia  Guillebeau.    Cuba. 

LiofltilbUB  GuiUebeau. 
testaceua  Fabricius.    St.  Thomas. 

PhalacruB  PaykuU. 
flavangulus  Chevrolat.    Cuba. 

FamUy  XII.    CORYLOPHIDiE. 

Saciuin  Leconte. 
instabile  Matthews.    Grenada. 

Arthrolipe  Erichson. 
innotabilis  Matthews.    Grenada.  nitidue  Matthews.    Grenada. 

Saricodarufl  Stephens, 
minuius  Matthews.    Antilles. 

Corylophodas  Matthews. 
pu8illu8  Matthews.    Grenada,  St.  Vincent. 

ft 

Rypobiua  Leconte. 
dissimilis  Matthews.    Grenada,  St.  Vincent. 

Orthopanu  Stephens. 
perpusUlus  Matthews.    Grenada,  St.  Vincent.        bahamicus  Casey.    Bahama*. 

FamUy  XIII.    COCCINELLIDiE. 

MegillA  Mulsant. 

mactdata  DeGeer.    St.  Vincent.  innotata  Mulsant.     Porto  Rico. 

cubensis  Casey.    Cuba. 


Chiloconu  Leach, 
plt^ycephalua  Mulsant.     Cuba.  cadi  Linn6.     Antillea. 

ScrmniUuB   Horn. 
lateralU  Casey.     Bahamas.  ekiUhera:  Casey.     Bahamaa. 

Curinus  Mutsaul. 
peUus   Mulsant.     Cuba, 

Cladifl  Mulsant. 
■niliduta  Fabricius.     Martinique,  Gundeloupe,  Cuba. 

ExochomUB  Redttnbacher. 
uva  Mulsant.     Antilles.  cubensis  Dimmock.     Cuba. 

Bura  Mulsant. 
euprea  Mulsant.     Haiti. 

Thftllajua  Miihaiil. 
fiiiiiceps  Mulsant  (pragiita  Mnis).  Cuba.        jxiitasjdlota  Chevmlnt.     Cuba. 
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Brachyacantha  Chevrolat. 
bistripustulata   Fabricius.    Jamaica. 

Hyperaspifl  Redtenbacher. 

connedens  Schdnherr.    St.  Eustatius,  St.       apicalis  Weise.    Porto  Rico. 

Bartholomew,  Jamaica,  Porto  Rico.  festiva  Mulsant.    Grenada. 

liUeola  Mulsant.    Haiti.  cincticoUis  Mulsant.    Grenada. 

ScyxnnuB  Kugelann. 

floralis  Fabricius.    Porto  Rico.  phloeus  Mulsant.    Porto  Rico. 

roseicoUis  Mulsant.  Grenada,  Grena-  ochroderus  Mulsant.  Grenada,  Grena- 
dines, St.  Vincent,  Porto  Rico,  Guade-  dines,  St.  Vincent,  St.  Bartholomew, 
loupe,  Cuba.  Guadeloupe,  Porto  Rico,  Cuba. 

thoracicus  Fabricius.    Grenada,  Grena-  loewii  Mulsant.    Porto  Rico, 

dines,  St.  Vincent.  grenadensis  Gorham.    Grenada. 

Azya  Midsant. 
ardosiaca   Mulsant.    Guadeloupe. 

Botynella  Weise. 
quinquepundata  Weise.    Cuba.  quadripunctata  Weise.     Cuba. 

Pentilia  Mulsant. 
egena  Mulsant.    Guadeloupe. 

CiTptognatha  Midsant. 
melanura  Gorham.    Grenada. 

Epilachna  Chevrolat. 
patricia  Mulsant.    St.  Croix.  borealis  Fabricius.     Cuba. 

CryptolflBinuB  Midsant. 
montrouzii    Mulsant     (introduced).    Porto  Rico. 

Family  XIV.    ENDOMYCHIDiE. 

AnidrytUB  Gerstcecker. 

sp.  9  Gorham.     Grenada. 

RhSrxnbUB  Gerstacker. 

globosus  Gorham.     Grenada.  unicolor  Gorham.     St.  Vincent. 

Dialezia  Gorham. 
punctipennis  Gorham.     Grenada. 


Family  XVI.     COLYDIID.E. 
Euzestua  Wotlaaioyt. 

deeps  Gorham,     Grenada. 

Cerylon  LalreiUe. 
n  Chevrolat.     Grenada,  St.  Vin-      amaroidei  Chevrolal.     Grenada,  Cuba, 
cent.  Guadeloupe,  Porto  Rico.  Cuba. 

Metacerylon  Ormrdle. 

dufaui     Grouvelle,     Guadeloupe, 

Discoloma  Erkhson. 

dreulare  Chevrolnt.     Cuba.  erirhsoniRnitcripiirmnlaChev.j.  Cuba. 

PhilothermuB  Aubf. 

puberutua  Schwarz.     (.Jmiaila,  Ht.  Vin-      giuiddiiiH-iixin  Grouvclle,     Guadeloupe, 
cent,  Guadeloupe. 
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Pontholispa  Paecoe  (Pycnoxnenu  Er.). 

Umgior  Grouvelle.    Guadeloupe.  cequeicoUe  Reitter.     Guadeloupe,  Porto 

exarata  Chevrolat.     Guadeloupe.  Rico. 

infima  Grouvelle.    Martinique.  sp.  ?  Champion.    St.  Vincent. 
armata  Erichson.    Cuba. 

Bothrideres  Erichson. 

dufaui  Grouvelle.    Guadeloupe.  dentatua  Chevrolat.    St.  Vincent,  Cuba* 

plamts  Chevrolat.    Guadeloupe,  Cuba. 

Taphrideres  Sharp, 
chevrolati  Grouvelle.    Guadeloupe,  Martinique. 

Nematidiuni  Erichson. 

costipenne  Jacquelin  Duval.    Grenada,      f  filiforme  Leconte.    Grenada. 
Cuba. 

BotrodUB  Casey. 

dufaui  Grouvelle.    Guadeloupe. 

EulachuB  Erichson. 

semifuliginosue  Chevrolat.     Porto  Rico,       quinquecarinatus    Chevrolat.    Cuba. 
Cuba.  costatus  Erichson.    Antilles. 

Colydiuxn  Fabriciue. 
brevicome  Reitter.     Antilles. 

Colydodes  MoischuLsky. 
bosirychaides   Grouvelle.     Guadeloupe. 

Auloniuxn  Erichson. 
bidentatuni  FabviciuQ.     Porto  Rico,  Cuba. 

NeotrichuB  Sharp. 

iuhercxdata    Chevrolat.        Porto     Rico,      insxdaris  Grouvelle.     Grenada.  St.  Vio- 

Cuba.  cent. 

guadalupensis  Grouvelle.      Guadeloupe. 

Lemnis  Pascoe. 

deniiculaiuH   Grouvelle.       Grenada,   St.      Iherminieri  Grouvelle.     Guadeloupe. 
Vincent. 

PhlOBonemuB  Erichson. 
haroldi  Reitter.     Cuba. 


discretua  Casey.     Guadeloupe. 

Lytopeplus  Sharp, 
i'lsularia    Grouvclle.     St.    Vinppn( . 

LithophruB   Shurii. 
succiiieua  Pascoe.     Haiti. 

CftUtOmiU  Sharp, 
infimui  Grouvclle.     Guadeloupf. 

StylullU  Schaufuss. 
nosulus  iSelidufuBs.     Si.  Tliomos. 

CryptOBOon  Schau/uss. 
civile  Seliaufuss.     Porlo  Rico.  tiitidicnlli'     Si^liiiufuss.     I'orto  Rico. 

Tyrtasua  Cltampion . 
ru/us  Champion.     Cuba. 

Ithria  Fascof. 
perpUia  Grouvelle.     Guadeloupe. 
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Family  XVII.    MONOEDIDiE.  (ADIMERID.E). 
MonoBduB  Leconte  (Adimenu  Sharp), 


ohscurus  Grouvelle.     Guadeloupe. 
zonntus  Grouvelle.     Guadeloupe. 


homi  Grouvelle.    Guadeloupe. 
lecontei  Fleutiaux.     Guadeloupe. 


Family  XVIII.     RHYSODID.E. 

Clinidiuxn  Kirby. 

guUdingi  Kirby.    St.   Vincent,  Guade-      ^um^nderw  Chevrolat.     Cuba, 
loupe,  Cuba.  curvicosta  Chevrolat.    Cuba. 


Family  XIX.    CUCUJIDiE. 

Passandra  Dolman. 

fasciata  Gray.    Cuba. 

Scalidia  Erichson. 
linearis  Leconte.     Cuba. 

HeznipepluB  Lalreille. 
insularis  Grouvelle.     Haiti.  gundlachi  Grouvelle.    Cuba. 

InopepluB  Smith. 

pramsta  Chevrolat.    St.  Vincent,  Guade-      insularis  Grouvelle.    Grenada,  St.  Vin- 
loupe.  cent. 

PlatamuB  Erichson. 
dufaui  Grouvelle.     Guadeloupe. 

Telephanua  Erichson. 


pirvulus  Grouvelle.     Guadeloupe. 
terminatus  Grouvelle.     St.  Vincent. 
guadalupensis  Grouvelle.     Guadeloupe. 
paUidulus  Chevrolat.  Guadeloupe,  Porto 
Rico,  Cuba. 

LflBxnophlOBUB  Castelnau. 


paradoxus  Reitter.    Grenada. 
apicalis  Grouvelle.    Cuba. 
f  elongatus  Grouvelle.    Grenada,  St.  Vin- 
cent. 


jHillentipennis  Grouvelle.  Grenada,  St. 
Vincent,  Guadeloupe. 

pusillus  Schonherr.  Grenada,  St.  Vin- 
cent, Guadeloupe,  Cuba. 

gundlachi   Grouvelle.     ? 

smithi  Grouvelle.     Grenada. 

caseiji  Grouvelle.     Grenada. 

casianipennis  Grouvelle.     Grenada. 

nitens  Leconte.     Grenada. 

commixtus  Grouvelle.     Guadeloupe. 


permixtus  Grouvelle.    Guadeloupe 

ferruginexis  Stephens.    Guadeloupe. 

bicolor  Chevrolat.    Cuba. 

modestus  Say.    Guadeloupe. 

chevrolali  Grouvelle.    Cuba. 

exquisitus  Grouvelle.    Guadeloupe. 

dufaui  Grouvelle.    Guadeloupe. 

uncicomis  Grouvelle.  St.  Vincent,  Gre- 
nada, Grenadines,  Mustique,  Marti- 
nique, Guadeloupe,  Porto  Rico,  Cuba. 


Thionc  Sharp, 
^uanpioni  Sharp.    Guadeloupe. 

DyiloerUS  Casey, 
tfdeieoUie  Grouvelle,    Guadeloupe. 

Aprostomia  GrouveUe. 
eephalotes  GrouveUe.    Guadeloupe. 

Note:  Baclridium  and  Euro-pa  will  be  found  in  Monc 

Family  XX.     CRYPTOPHAGID.^i;. 

Subfamily  Tblmatophili\.«. 

TflltnfttOSCiUB  Sharp. 

dufavi  GrouveUe.    Guadeloupe. 

Cryptoplillus   R-'illfr. 
frater  GrouveUe.    Guadeloupe. 
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SMbfamily  Cryptophaoin-s:. 

Lobenu  Leconte. 

vitraci  Grouvelle.    Guadeloupe.  tssiaceus  Reitter.    Grenada,  Grenadines, 

discipennis  Reitter.     Grenada,  St.  Vin-  St.  Vincent,  Becquia,  Guadeloupe,  St. 

cent.  Thomas. 
instdaris  Casey.    Cuba,  Bahamas. 

Platobenu  Sharp, 
latus  Sharp.    Guadeloupe. 

CryptophagUB  Herbst. 

acutangtUus  GyUenhal.    Cuba. 

Hapalips  Reitter. 

angulosus  Grouvelle.    Guadeloupe.  JUum  Reitter.    Grenada,  Cuba. 

ddauneyi  Grouvelle.    Guadeloupe.  sctdpticoUis  Champion.    Jamaica. 

sharpi  Grouvelle.    Guadeloupe.  grouveUei  Gorham.    Grenada,  St.  Vin* 

guadalupeneis  Grouvelle.    Guadeloupe.  cent. 
dufaui  Grouvelle.    Guadeloupe. 

Family  XXI.    TRITOMIDiE.  —  formerly  MYCETOPHAGIDiE. 

Typh»a  Stephens. 

fumata  Linn6.    Grenada,  St.  Vincent,       semirufa  Chevrolat.    Cuba. 
Guadeloupe. 

LitargUB  Erichson. 
guadalupensis  GrouveUe.    Guadeloupe.       f  hcHteatus  Leconte.    Antilles? 

BerginuB  Erichson. 

vitraci  Grouvelle.    Guadeloupe.  pundatolineaJtus     Grouvelle.      Marti- 

hahamicus  Casey.     Bahamas.  nique. 

Family  XXII.    DERMESTIDiE. 
Dennestes  lAnni. 

cadaverinus    Fabricius     (cosmopolitan),  lardarius  Linn6.    Cosmopolitan. 

Cuba.  marmoratus  Chevrolat.    Cuba. 

eamivorus  Fabricius.     Grenada,  Guade-  tm/pinu« Fabricius  (cosmopolitan).  Cuba. 

loupe,  Cuba. 

Attagenus  Latreille. 

piceus  Olivier  var:  megatoma  Fabricius.      cinnamomens  Roth.     Cuba. 
Cuba. 


gulUver  Marseul.    Haiti.  Cuba?  sp.?  Champion.    Grenada.  St.  Vinpent. 

Bacanius  Leamfe. 
scalptus   Lewis.     Cuba. 

Idolia  Lejois. 
Itn-issiriia  Lcconte.     Haiti,  Cuba. 

ParomaluB  Enthson. 
paraltetus  Lcconte.     Cuba. 

iBOlomalui   Leicis. 


Carciiiops  Marscut. 
trogtodyles  Paykull.     Grenada,  St,  Vin-      liominiaiiia  Marseiil,     Haiti, 
cent   Ha'  '  Cuba.  blnmlfordi  Lewis.    Jamaica. 

■par  ula  Leconte.     Cuba. 

Epierus  Erichson. 
■al    hnu  e    Marseul.     Haiti, 
tmorngd         Marseul.     Cuba. 
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AthoIUB  Thomson, 
confinis  Erichson.     Grenada,  St.  Vincent,  Guadeloupe,  Cuba. 


Peranus  Lewis. 


himaculatus  Linn^.     Guadeloupe. 


Hister  Linni. 


servus  Erichson.     Haiti,  Cuba. 
planifonnis  Lewis.     Grenada. 


coenasus  Erichson.    Haiti,  Cuba. 


OmalodeB  Erichson. 


soulouquei  Marseul.     Haiti. 
simplex  Lewis.    Trinidad. 
ruficUwis  Marseul.    Cuba. 
Icannotus  Marseul.    Guadeloupe. 


Icsvigalus  Quensel.    Haiti,  Leeward  Ids. 
klugi  Marseul.    Cuba. 
haitianus  Marseul.    Haiti. 


Phalifltar  Marseul. 


rouzeii  Fairmaire.    St.  Vincent. 
riehli  Marseul.    Cuba. 


hcsmorrhous  Marseul.    Grenada,  St.  Vin< 
cent. 


TeretriuB  Erichson. 


rufulus  Marseul.     Antilles. 


bragama  Lewis.    St.  Thomas. 


TrypazuBUB  EschschoUz. 
luteivestis  Marseul  (pallidipennis  Mars.).     Guadeloupe,  Cuba. 


maximus  Linn6 .    Trinidad . 


OxsrstemuB  Erichson. 


Liodanna  Marserd. 


quadridentaium  Fabricius.      Haiti,   Ja-      rimosum  Marseul.    Cuba, 
maica.  interrupium  Marseul.    Cuba. 

Hololepta  PaykuU. 
syntexis  Lewis.     St.  Thomas.  cubensis  Erichson.     Haiti,  Cuba. 


Family  XXIV.     NITIDULID.«. 
Smicrips  Leconte. 
exilis  Murray.     Grenada,  St.  Vincent,  Guadeloupe. 


Paralindria  Olliff. 


bipariita  Olliff.     Guadeloupe. 


lultolys  Erichson.    Grenada,  St.  Vincent,  Guadeloupe,  Cuba. 
Conotalut  Ericheon. 

conicus  Fabricius.    St.  Vincent,  Grena-  stenoides  Murray.    St.  Vincent. 

dines,  Muetique,  Becquia,  Guadeloupe,  apitskomis  Fabricius  (obteurM  Er.). 
van/usripennia  Erichson.     Guadeloupe,  Cuba. 

Cuba.  aubatnatiig  Erichson.    Guadeloupe, 

CUlnus  Cattclnau. 
insularis  Grouvelle.     Haiti.  linearii  Erichson,     Guadeloupe. 

BraGhyp«plu>  Eriehmm. 

mutitatus    Erichson.     Grenada,    S(,  tenuis    Murray.     St.    Vincent,    Guadi 

Thomas.  loupe. 

ancepa  Murray,     Grenada,  St.  Vincent. 

HacrOBtoU  Mvn-ay. 
straminea  Murray  van  rUrnci  Grouvelle.       luka   Murray,     Si,  Vincent. 
Guatleloupe. 
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CarpophiiuB  Stephens. 

dufaui  Grouvelle.    Guadeloupe.  var.    miUilatus    Erichson.    Grenada, 

mtraci  Grouvelle.    Guadeloupe.  Guadeloupe,  Cuba. 

hemipterus   Linn4.     Grenada,    St.  Vin-      var.  luridus  Murray.     Cosmopolitan. 

cent,  Guadeloupe,  Cuba.  omtus  Grouvelle.    Guadeloupe. 
dimidiatus  Fabricius.    Grenada,  Guade-      paUipennis  Say.     Bahamas. 

loupe,  Cuba,  Bahamas.  iempestivus  Erichson.    Cuba, 
var.  ochropterus  Murray.    Cuba. 

ColopteniB  Er.    (Cola8tU8  Erichson). 

iriangvlaris  Murray.    Grenada,  St.  Vin-  amputatus  Erichson.    Guadeloupe,  Porto 

cent,  Guadeloupe.  Rico,  Cuba. 

ruplus  Fabricius.    Grenada,  St.  Vincent,  truncatus  Randall.    Guadeloupe,  Porto 

Guadeloupe.  Rico. 

BrachypteruB  Erichson. 
insiUaris  Grouvelle.    Trinidad,  Grenada. 

Blystrops  Erichson. 
dufaui  Grouvelle.    Guadeloupe.  insularis  Grouvelle.    Antilles. 

AmphicroBSUS  Erichson. 
insularis  Grouvelle.    St.  Thomas. 

RhizophagUB  Herhst. 
keydeni  Reitter.    Cuba.  cvbensis  Chevrolat.     Cuba. 


FamUy  XXV.    LATHRIDIIDiE. 

Melanophthalma  Motschulsky. 

siffnala  Belon.    Cuba. 

Corticaria  Mar  sham, 
flavicula  Motschulsky.    Cuba. 

Lathridius  Herhst. 
seminiveus  Motschulsky.     Cuba. 

Lobogestoria  Reitter. 
gibbicollis  Reitter.     Cuba. 

Derolathms  Sharp, 
sharpi  Grouvelle.     Guadeloupe. 


bipuslulatus  Fabriciua.    Antilles.  Mnoreitsia  Sharp,    Cuba. 

elongatulue  Jacquelin  Duval.     Cuba.  aoror  Jacquelin  Duval.     Cuba. 

fiavidavU  Reitter.     Cuba.  teieinheili   Reitter.      Grenadines,    Mus- 
mauritanicus   Linn6.     (Cosmopolitan).  tique. 

Guadeloupe.  auUnfrons  Jacquelin  Duval.    Cuba. 

punclulalus  Reittpr.    Guadeloupe,  Porto  IranevernMllu  Jacquelin  Duval.  Guadt— 

Rico,  Cuba.  loupe,  Cuba. 

Colydobius  Sharp, 
dvfaui  L^voillf ,    Guadeloupe. 

Lophocatores  OUiS- 
pusiUua  KkiR,     Guadeloupe. 

Family  XXVIII.     MONOTOMID.E. 

Bactridlum  Lecontc. 

adustum  Reitter.     Guadeloupe.  sp,  mar  nihiMiim  Champion.     Grenada, 

eii0iii"i  GrouvcUe.     Guadeloupe,  .St.  Vineent. 
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Europs  WoUaston. 

macuUUus  Grouvelle.    Haiti.  foveicoUis  Grouvelle.    Guadeloupe. 

maculalus  var:  Champion.    St.  Vincent.  zonatiLS  Grouvelle.    Guadeloupe,   Mar- 
flineellus  Reitter.     Grenada,  St.  Vin-  tinique. 

cent.  rhizophagoides  Reitter  var:  apicalis  Reit- 
sp.  near  rhizophagoides  Champion.    Gre-         ter.    Guadeloupe,  Jamaica. 

nada,  St.  Vincent.  rhizophagoides  Reitter.     Martinique. 
fallax  Grouvelle.     Guadeloupe. 

Monotonia  Herbst. 

paralle.la  Leconte.      Guadeloupe,  Gre-  americana  AuW.     Grenada,  St.  Vincent. 

nada  picipes  Herbst  (foveata  Lee.).     Guade- 

fpinicoUis  Auh6.    Guadeloupe,  Grenada,  loupe,  Grenada,  St.  Vincent. 

St.  Vincent. 

Family  XXIX.    BYRRHID^E. 

Nosodendron  LaireiUe. 

punctatostriatum    Chevrolat.    Guade-         cribralum  Castelnau.     Guadeloupe, 
loupe,  Cuba. 

Chelonarium  Fabricius. 

beauvoisi  Latreille.    Haiti.  punctatum  Fabricius.    Cuba. 

piloseUum  Chevrolat.    Guadeloupe. 

Family  XXX.    DRYOPIDiE. 

(formerly  PARNIDiE). 

Holmifl  Latreille. 
smithi  Grouvelle.    Grenada. 

PelonomuB  Erichson, 

picipes  Olivier.    Guadeloupe.  gracilipes  Chevrolat.    Cuba. 

insidaris  Grouvelle.    Haiti. 

LutrochuB  Erichson. 

geniadaius  Chevrolat.    Cuba. 

Phanocanu  Sharp, 
congener  Grouvelle.    Grenada.  hubbardi  Schseffer.    Jamaica. 

HozanchoruB  Sharp, 
caraibus  Coquerel.     Guadeloupe. 

XezanchorinuB  Grouvelle. 
latiis  Grouvelle.     Grenada. 

Psaphonops  Grouvelle. 
smithi  Grouvelle.     Grenada,  St.  Vincent . 


carbonaria  Chevrolat,     Cuba.  anlillarum  Champion,.     St.  Vincent, 

e mo r9»na(o  Che vrolat,     Cuba.  humeroaa  Champion.     St,  Vincent. 

mthiarw  Chevrolat.     Cuba.  aandi-rincenlis  Champion.     St.  Vincent, 
is  Chevrolat.     Cuba. 


Helodes  LaU-eiUe. 
xanlktATus  Chevrolat.     Cuba.  anguaiitlMs  Chevrolat.     Cuba. 

Ora  OaTk. 
inteTTUplm  Chevroliil.     Cuba.  salinealus  Chevrolat.     Cuba. 

Family  XXXIII.     DASCILT-ID.E. 

Qu*Og\on9,Gucrin. 


ap.f  Champion.     St.  Yin 


Family  XXXIV.     RHYNCERID.E 

(formerly  RHIPIDOCERID.T:). 

CalUrrhlpto  Uitrt-ilk- 

Giiade!oui>c.  Ihtrmimeri     CusXv 

II,     Ciiacieloupe.  Giiarlcloupi' 
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FamUyXXXV.    EUCNEMID^. 

TharopB  Castelnau, 
picteii  Bonvouloir.    Guadeloupe. 

DromsBoluB  Kiesenwetter. 

fastidiosus  Bonvouloir  (delauneyiFleut.) .      pcdpalis  F\e\iti&\ix.    Guadeloupe. 

Guadeloupe.  subq/lindricus  Fleutiaux.    Guadeloupe. 

ischiodontoides  Chevrolat.    Cuba. 

Fornax  Castelnau. ^ 

adjeclus  Horn.     Guadeloupe.  infrequens    Bonvouloir    (guaddupensis 
colonus  Fleutiaux.    Guadeloupe.  Fleut.).    Guadeloupe. 

ebeninus  Fleutiaux.     Cuba.  luridus  Chevrolat.     Cuba. 

insiius  Horn.    Guadeloupe.  reptdsus  Chevrolat.    Cuba. 

Pleiiofomax  Bonvouloir.' 
dufaui  Fleutiaux.     Guadeloupe. 

EntoxnophthalinuB  Bonvouloir. 
americanus  Bonvouloir.     Guadeloupe. 

HicrorhagUB  Eschcholtz. 
pyrrhopus  Chevrolat.     Cuba. 

AdelothsrreuB  Bonvouloir. 

bonvoulairi  Fleutiaux.     Guadeloupe.  mouffleti  Bonvouloir.     Guadeloupe. 

curtus  Fleutiaux.     Guadeloupe.  quadrimaculatus  Chevrolat.     Cuba. 

dufaui  Fleutiaux.     Guadeloupe. 

AxrhipiB  Bonvouloir. 
lanieri  Gu^rin.     Porto  Rico,  Cuba.  var:  jacquelinii  Chevrolat.     Cuba. 

Eznathion  Castelnau. 
leprieuri  Castelnau.     Cuba. 

Nematodes  Laireille. 

biimpressus  Fleutiaux.     Guadeloupe.  rugicoUis  Chevrolat.     Cuba. 

guadeloupensis  Fleutiaux.     Guadeloupe.      simidans  Chevrolat.     Cuba. 

DendrochariB  Gu^rin. 
botnl)ycinus  Gu<5rin.     Cuba. 

Rhagomicrus  Fleutiaux. 
soliiariuH  Fleutiaux.     (Juadeloupe. 


AnopliBChius  Candiie. 

depresaipennis  Candtie.     Ci^a.  sapronionus  Jacquelin  Duval.     Cuba. 

punclalus  Candfize.     Haiti.  aulci/rons  Candfiie.     Guadeloupe. 

pyTonol us  Candtze.     Cuba.  fenus/iis  Jat^quelin  Duval.     Cuba. 

Tujictpa  CandSie.     Cuba. 

Crepidlus  Cariiliie. 
fiavipes  Champion.     St,  Vincent.  rkipiphorus   Cand^ze.     Guadeloupe. 

IschiodoQtui  Candim. 
antennaiiis  Candfeze.    Cuba.  inomotus    CandSae.    Grenada.    Grena- 

aper  Cand^ze.     Haiti.  dines,  Mustique,  St.  Vincent.  Marti- 

bninneus  Fleuliaux.     Guadeloupe.  nique.  Guadeloupe. 

conivius  Fleutiaux.     Guadeloupe,  oUitus  Dejean.     Cuba. 

separalus  Fleutiaux.     Martinique,  Gua-      slriatus  Candize.     Cuba, 
deloupe. 

DlcrepldilU  EschsehoUz. 
tcavifroM  Cand^ze.     Guadeloupe,  insularis  Champion.     Grenada.  St.  Vin- 

dislinclita  Fleutiaux.    Guadeloupe,  cent. 

ilegam  Fleutjaux,    Guadeloupe.  romicornis  Beativois.  Guadeloupe, Cuba. 

nD(u3  Fleutiaux.      Guadeloupe. 


1914.] 


Leng  and  MtUchler,  Coleoptera  of  the  West  Indies, 


427 


EudactyluB  SalU, 


cyanipennia  Cand^ze.     Cuba. 
laius  Fleutiaux.     Haiti. 


achaumi  Cand^ze.     Cuba. 
wapieri  Sall4.     Haiti. 


Conodenu  EschschoUz. 


bellus  Say.     Haiti. 

hifoveatus  Beauvois.    Cuba. 

var:    castanipes   Germar.    Guadeloupe, 

Haiti. 
castaneua  Fabricius.    Guadeloupe, 
var:  delauneyi  Fleutiaux.     Martinique. 
cunnfrons  Cand^ze.     Haiti. 
dorsalis  Say.    Cuba. 
lividus  DeGeer.     Bahamas,  Haiti,  Cuba. 
memorahilis  Cand^ze.  Martinique,  Cuba. 


parallelua  Canddze.     Cuba. 

pinguis  Canddze.    Cuba. 

posticus  Eschscholtz.  Grenada,  St.  Vin- 
cent. 

var:  sticturus  Canddze.  Guadeloupe, 
Cuba. 

rufidens  Fabricius.     Guadeloupe. 

sericatus  Chevrolat.     Haiti,  Cuba. 

svbstriaixis  Cand^ze.     Haiti. 

vitraci  Fleutiaux.    Guadeloupe. 


Aeolus  EschschoUz, 


hinotatus  Cand^ze.    Cuba. 
cibamsis  Cand^ze.     Haiti. 
depressus  Cand^ze.     Haiti. 
discicollis  Cand^ze.     Cuba. 
elegans  Fabricius.    Cuba. 
frivolus  Cand^ze.     Haiti. 
mocidatus  DeGeer.     Haiti,  Cuba. 


mellicidtis  Cand^ze.     Grenada,   Guade- 
loupe. 

var:  rubricatus  Cand^ze.     Grenada. 

nigromaculatus    Drapiez.     Grenada, 
Grenadines,  Mustique. 

verruculosus  Cand^ze.     Haiti. 


Heteroderes  LatreiUe. 


amplicoUis    Gyllenhal.     Guadeloupe, 
Martinique,  Cuba. 


laurenti  Gu^rin.     Grenada,  Grenadines, 
St.  Vincent,  Mustique. 


Megapenthes  Kiesenwetter. 
opaculus  Cand^ze.     Cuba.  tasnuUiis  Canddze.     Cuba. 

PhysorhinUB  EschschoUz. 

eryihrocephalus    Fabricius.     Grenadines,      insularis  Canddze.     Guadeloupe. 
Mustique,  Bocquia. 

AnchastUB  Leconte. 


insidaris  Cand^ze.     Martinique. 
jamaiccc  Cand^ze.     Jamaica. 
morntus  Canddzo.     Grenada. 


rufescens  Dojean.     Cuba. 
riifivenlris  Cand^ze.     Cuba. 
tcrminaius  Canddze.     Guadeloupe. 


AnchastOXnorphUB  Champion. 

phedrus  Candeze.     Grenada.  var:  grouveUei  Fleutiaux.     Haiti. 

?var:  crux-nigra  Fleutiaux.     Antilles?  dufaui  Fleutiaux.     Guadeloupe. 

Agrypnella  Cha  m piou . 
sqnarnifer  Canddzo  {jnctws  ().  Sclnvarz)  Grenada. 


fiavidua  Cand^ze.     St.  Vincent. 

AgrlotM  Eschscholtz. 
guadalufKiisis  CandSze.     Guadeloupe. 

M0D«l&8niUS  Carulhe. 

irisularis  Cand^zc.     Martinique. 

Qlyphonyx  Candid. 
biBiliatus  Ce^ndiie.     Haiti.  gtuulraiicoUis  Cba-titpion.     Antigua. 

fuiculua  Erichson,     Haiti.  Cuba.  reclicollis  Say.     Cuba. 

gundlachi  Cand^ze.     Cuba,  saAriuecidui     Chevrolal.     Cuba. 

praevius  Erichson,     Haiti. 

Family  XXXVII.     TRIX.\GID.E 

(formerly  THROSCID.E). 
Aulonothroscua  llnm. 
tncartrjafus  Fleutiaux.     Guadeloupe, 
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DrapeteB  Redtenbacher. 

aeUcUuis  Bonvouloir.    Guadeloupe.  nigripennis  Jacquelin  Duval.    Cuba. 

medwrufua  Fleutiaux.    Guadeloupe.  chalybetts  Gerstaecker.    Porto  Rico. 

nigricans  Bonvouloir.     Guadeloupe.  hicolor  Castelnau.    Cuba. 

tunicatus  Bonvouloir.    Cuba.  azureua  Jacquelin  Duval.    Cuba. 

Liflsoxnus   Dolman, 
punctidalus  Dalman  (impressifrons  Fleut.).    Guadeloupe. 

FamUy  XXXVIII.     BUPRESTID^. 

Polycasta  Solier. 

cyanipes  Fabricius.    Jamaica.  gossei  Waterhouse.    Jamaica. 

angidosa  Jacquelin  Duval.     Cuba.  olivieri  Waterhouse.    Jamaica. 

chevrolalii  Thomson.    Cuba.  porcaia  Fabricius.    Haiti. 

cub(B  Chevrolat.    Cuba.  regvlaris     Waterhouse.     Dominica. 

depressa  Linn6.     Guadeloupe,  Jamaica,  thomce  Chevrolat.    St.  Thomas. 
goryi  Saunders.     Antilles. 

Acmaeodera  EachschoUz. 

conligua  Kerremans.     Guadeloupe.  flavomarginata  Gray.    Guadeloupe. 

crtienta  Olivier.    Antilles.  marginenotata  Chevrolat.    Cuba. 

cubcBcola  Jacquelin  Duval.     Cuba.  pidcherrima  Jacquelin  Duval.    Cuba. 

Chrysasthes  Solier. 

lanieri  Chevrolat.     Cuba. 

Halecia  Castelnau. 

aureomicans  Nonfried.    Haiti.  pyrhopus  Kerremans.    Guadeloupe. 

erylhropus  Gory.     Guadeloupe.  quadricolor  Chevrolat.    Cuba. 

nitidicollis  Castelnau.     Haiti.  verecunda  Chevrolat.    Cuba. 

OyascutUB  Leconte. 
carolinensis  Horn.     Bahamas. 

Chalcophora  Solier. 
humboldti  Castelnau.     Guadeloupe. 

Hilarotes  Thomson, 
ehalcoplera  Jacquelin  Duval.    Cuba.  mannerheimi    Mannerheim.    Haiti. 

Psiloptera  Solier. 

aurata    Saunders   (auri/er  ||  Castelnau).      strata  Chevrolat.    Cuba. 

Haiti,  Cuba.  torquala  Dalman.    Jamaica,  Cuba. 

guHdingi  Castelnau.     St.  Vincent. 


Chrysobotbris  EachschoUz. 
cMoroslida 'Wovnson.     Haiti,  Ihoracica  Fabricius.     St.  Thomas. 

kjihla  Castt'lnau.     Cuba.  Iranquelmrica   Gmelin    (imprtsnii    Fab.). 

megaccphiUa  Castelnau.  Haiti. 
rolundicoUU  Castelnau.  Haiti. 
tkomac  Kciremans.     St.  TholnaB, 

Actenodes  Lacordain. 

helliita  Matiticrht'im.     Cuba.  fubniimla    Hchiinhprr    {cynnurn    Che 
var:    nohri'in    Maniierheim    {aimmotala  M;irtiiiiqiic 

Cast,).    Haiti,  Cuba. 

Pftradomorpbus  WnifrhiMst:. 
albUotlis   \Vnl(-rhou,se,     .lamaica. 

Agrilua  Stephfus. 
'U  III  icon,  is  Chcvrolat.     Cuba.  domiiiiamus  Tliimisoii.     Haiti. 

Llus  Eachscholl:. 
giitiiMiiiipcuiiis    Hoirlii',     Giiaiiclduiic, 
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TaphroceruB  Solier, 
laesicoUia  Chevrolat.    Cuba.  iimidua  Chevrolat.    Cuba. 

Laioplaura  DeyroUe. 
compactilia  Chevrolat.    Cuba. 

MftBtogeniUB  Solier. 
uniformie  Waterhouse.    Grenada. 

Family  XXXIX.    LYCIDiE. 
PlateroB  Bourgeois, 
fratemus  Gorham.    St.  Vincent.  paUialiui  Gorham.    St.  Vincent. 

Caloptaron  Guirin. 

semifloumm  Chevrolat.     Cuba.  atdicum  Jacquelin  Duval.    Cuba. 

smithi  Gorham.    St.  Vincent.  nigritarse  Chevrolat.    Cuba. 

ddicatum  Kirsch.    Grenada.  distinguendum  Jacquelin  Duval.    Cuba. 

oblUum  Gorham.    Grenada,  St.  Vincent.  amabUe  Jacquelin  Duval.    Cuba. 

pectinicome    Chevrolat.       Guadeloupe,  suave  Jacquelin  Duval.    Cuba. 

Cuba.  bicolor  Linn6.    Guadeloupe,  Haiti,  Ja- 

elegantuLum  Jacquelin  Duval.     Cuba.  maica,  Cuba. 

ThonalmUB  Bourgeois. 

chevrolatii  Bourgeois  (=  bicolor  Chevro-      dominicensis  Chevrolat.    Guadeloupe, 

lat).     Haiti.  Haiti. 

mililaris  Dalman.    Jamaica. 

Family  XL.     LAMPYRlDiE. 
Alecton  Casielnau. 
discoidalis  Laporte.    Cuba.  var:  improvisus  E.  Olivier.     Cuba. 

Lucidota  Casielnau. 
miniUa  Leconte.     Grenada,  St.  Vincent. 

Lychnurifl  E.  Olivier. 

adjuncta  E.  Olivier.     Cuba.  miliiaris  E.  Olivier.    Cuba. 

bellicosa  E.  Olivier.     Cuba.  minialocollis  Chevrolat.     Cuba. 

demissa  E.  Olivier.     Cuba.  postica  E.  Olivier.     Haiti. 

fiavUahris  E.  Olivier.     Cuba.  rufa  Olivier  {dimidiaiipennis  Jacq.  Du- 

janthinipennis  Jacquelin  Duval.  Cuba.  val.)     Haiti,  Cuba. 

CratamorphuB  Afotschulsky. 
dorsalis  Gyllenhal.     St.  Bartholomew. 


eUmi^aiva  Motschulaky.    Antilles.  tHangvlaris  E.  Olivier.     Porto  Rico. 

/villus  Olivier.    Haiti.  viOattis  Olivier.    Guadeloupe,   Haiti. 

gla-ueus  OUvier.    Haiti.  irUioaiu    Gemminger.    Guadeloupe. 

Uttoridia  Motschulsky.    Martinique.  iritliger  Gyllenhal.    Martinique. 
marititma  E.  Olivier.    Jamaica. 

PhoturlB  Leconle. 
bnmnipennu  Jacquelin  Duval.    Cuba,     jamaiceims  E.  Olivier.    Jamaica. 

Phmcodn  lUigtr. 
puicheUus  GufiriQ.    Tobago. 

Family  XLl.     TELEPHORID* 
Lobetus  Kiesfnmlter. 
gnadeloupetms  Fleutiaux.    Guadeloupe, 

SUis   LatreiUr. 
ieneiia  Gorham.     St.  Vincent.  margindla   Jacquelin  Duval.     Cuba. 
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TelephoruB  Schaeffer, 
cinctipennU   Fleutiaux.    Guadeloupe.         maculicomia  Fleutiaux,    Guadeloupe. 

Tylooerus  Dcdman. 

erassicomia  Dalman.    St.  Bartholomew,      lineattu  Gorham.    Grenada,  St.  Vincent. 
Jamaica. 

ChauliognathuB  Hentz. 
marginaius  Fabricius.    Bahamas. 

Family  XLII.    MALACHIDiE. 

Eb»U8  ErUkson. 

fminimu8  Ericheon.    Grenada.  tseminiLlum  Ericheon.    Grenada,  Gren* 

niffrocoendetu  Gorham.    St.  Vincent.  adines. 

AfltylUB  Castdnau. 
antUlarum  Gorham.    St.  Vincent. 

Anthocomui  Erichsan, 
dimidi(Uit8  Erichson.    Cuba. 

CoUopi  Erieh9on, 
ludicrua  Ericheon.    Haiti. 

Family  XUII.    CLERIDiE. 
Monophylla  Spinola. 
dnctipennia  Chevrolat.    Cuba. 

ThAnoderus  Leftbvre. 
girodi  Chevrolat.    Cuba. 

Aulicui  Spinola, 

haticoUU  Chevrolat.    Cuba.  hilineatiu  Chevrolat.    Cuba. 

alboguttidattu  Chevrolat.    Cuba. 

EpiphlcBUB  Spinola. 

nebulosus  Chevrolat.    Cuba.  quattuordecimmaculatus  Chevrolat. 

quadristigma  Chevrolat.    Cuba.  Cuba. 

Orthopleura  Spinola, 

lepida  Klug.    Cuba.  pundatianma  Chevrolat.    Cuba. 

damicomia  Fabricius.    Cuba. 

OalenicleruB  Gohan. 
iiatdaris  Gorham.    St.  Vincent.  picivenlris  Chevrolat.    Cuba. 


apicalia  Pic.     Guadeloupe. 

OsognftthlU   Leconte. 
RFijuus  Gorham.     St.  Vincent. 

SitOdrepA  C.  G.   Thomson, 
panicea  Linn^.     (Cosmopolitan),  Guadeloupe, 

Zylotinus  Laireilk. 
Castelnau.     Antilles.  tnaTmnraliie  Pic.     Guadeloupe, 

Lasiodarmft  Stephens. 
Fabricius,      (Cosmopolitan),       puberulum  Gorham.      .St.  Vincei 
Grenada,  Guaddoiipp.  nada.  Grenadines. 

Pfltalium   Lecoiile. 

var:  dufaui  Pic.     Guadeloupe. 
famvli  ]*ip.     Guadfloupe. 
punctatum  Pip.     Guadeloupe. 
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Pseudodorcatoma  Pic. 

dufaui  Pic.    Guadeloupe.  sericea  Pic.    Guadeloupe. 

var:  minuta  Pic.    Guadeloupe.  var:  semirufa  Pic.    Gvadeloupe. 

omata  Pic.    Guadeloupe. 

Leptobia  FauveL. 
gtiadalupensis  Pic.    Guadeloupe.  var:  subnitida  Pic.    Guadeloupe. 

CalymznaderuB  Solier. 

bibliothecarum  Poey.   Guadeloupe,  Cuba,      dufaui  Pic.    Guadeloupe. 
brevissimus  Pic.     Guadeloupe.  testaceipes  Pic.    Cuba. 

BCirostemus  Sharp. 
IcBvis  Gorham.    St.  Vincent. 

Catorama  GuMn. 

herbarium  Gorham.    Grenada,  St.  Vin-  patmarum  Gudrin.    Haiti. 

cent.  saUei  Gu^rin.    Guadeloupe,  Haiti. 

dufaui  Pic.    Guadeloupe.  tabaci  Gu^rin.    Cuba. 

hclosericea  Pic.    Grenada.  zea  Waterhouse.    Barbados. 

Priotoma  Gorham. 
tbrevis  Gorham.    St.  Vincent. 

Dorcatozna  Herbst, 
castanea  Gyllenhal.    St.   Bartholomew. 

XylographuB  Mellii. 
suillws  Gorham.     Guatemala,  St.  Vincent. 

AtractoceruB  Lalreille. 
brasUiensia  Laporte.     Porto  Rico,  Cuba. 

Family  XLV.    BOSTRYCHlDiE. 
LyctUB  Fabricius. 
prostomoides  Gorham.    Grenada,  St.  Vincent. 

Zylopertha  Gu^rin, 
sextuberculata  Leconte.     Grenada.  minuia  Fabricius.     Haiti. 

Heterarthron  Gu^n. 

fenwralis  Fabricius.  St.  Croix,  Cuba.  goriagra    Fabricius.     St.    lliomas,    St. 

caribeanus      Lesne.  Trinidad,      Gua-  Bartholomew,     Mona,      Guadeloupe. 

deloupe.  Haiti,  Cuba. 

jamaicensis  I^esne.  Jamaica. 


RbiBOpOrtlU  Stephens. 
pu»iUa  FabriciuB.    Antillea. 

Apftte  Fabricint. 

muneaUi  Fabricius.    Jamaica. 


Family  XLVI.     ClOIBM. 

Cl»  Latreitte. 

pufUlut  Gorham,    Grenadines.  nubilua  Gorham,    St.  Vinn;nt. 

biparlitue  Jacquelin  Duval,    Cuba.  pubendm    Melli^.    Guadeloupe,    St. 

kirleUus  Jacquelia  Duval.    Cuba.  Thomas. 

Tnetliei  Coquerel.     Martinique.  Buperbus  Kraus.     Cuba. 
8  MeUi6.    Cuba. 


Enneartbron  MeilU. 
taurulug  Jacquelin  Duval.     Cuba.  delieatulum  Jacquelin  Duval.     Cuba. 

annulalum  KraUB,     Cuba.  muUiputielaluin  MelliS.     Cuba. 

curium  Melli6.    Cuba, 
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Ceradfl  MeUiS. 

hijurcus  Gorham.    St.  Vincent.  unicomis  Gorham.    St.  Vincent. 

bison  Reitter.    Cuba.  iricomis  Gorham.    St.  Vincent. 

furcifer  Melli6.    St.  Vincent.  militaris  Melli6.    St.  Vincent. 

CaratodB  MeUii, 
castaneipennis  Melli6.    Cuba.  variabilis  Mellid.    Cuba. 


FamUy  XLVII.    SPHINDID^E. 

Sphindui  Chevrolat. 
dvbius  GyUenhal.    Grenada. 

FamUy  XLVIII.    PASSALIDiE. 

NeleuB  Kaup. 

interstitialis  EschBofaoltz.    Trinidad,  To-     distindtu  Kuwert.    Cuba, 
bago,  Grenada,  Jamaica,  Cuba.  suturalis  Burmeister.    Cuba. 

Paiillui  MacLeay. 
consobrinus  Kuwert.    Antilles.  pentaphyUus  Beauvois.    Cuba?,  Antitlea. 

Pertizuz  Kaup. 
periyi  Kaup.    Haiti,  Cuba. 

PertixucidM  Kuwert, 

affinis  Percheron.    Haiti,  Cuba. 

PhoroneuB  Kaup. 
occipitalis  Percheron.    Cuba. 

Ipiphanus  Kaup. 

abortivus  Percheron.    Guadeloupe. 

Petrejus  Kaup. 
mucronatus  Burmeister.    Antilles. 

NinuB  Kaup. 

carbonarius  Sturm.    Cuba.  hondura  Kuwert.    Jamaica 

barbatus  Serville.    Jamaica,  Cuba. 

NeleidM  Kaup. 

antiUarum  Arrow.    Grenada. 

MoroBophus   Kuwert. 
cubanus  Kuwert.     Cuba. 


Urox7>  Weslwood. 
vinceiiline  Arrow.     St.  Vincent. 

Chcaridlum  ServUk. 
illaaum  Harold.     Grenada,  St.  Vincent,       insulare  Chcvrolat.     Guadeloupe. 
Mustiqiie. 

PinotUB  Erichson. 
(ri(iiig\d(irice]>s  Blunchard.     St.  Croix? 

PbaiUBUB  MacLeay. 

jii.MUK  OlivitT  ( = 'ibfis  Macl.:eay).  Trini-      su/ca(u3  Drury.     Jamaica, 
dad. 

OntbophAffUI  LatreAle. 

Miconiis  Hciiivois.     Haiti.  nmrgiiuilus   Castdniiu.     Cuba. 

'■.nliUaniiH   Arriiw.      Grenada,   St.  \"m-      JimoniUs  Kirsoh.     Guadeloupe. 

Onitlcelliu  ZicglcT. 
i-iihii'iM.i  Castelnau.     Jamaica,  Cuba. 
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Subfamily  Aphodiix.e. 
AphodiUB  lUiger. 

cuniculiis  Chevrolat.     Grenada,  St.  Vin-  luridua  Fabricius.     Grenada. 

cent,  Mustique,  Haiti,  Cuba.  lividus    Olivier    (cosmopolitan).     Haiti, 
granarius     Linne    var:    guaddoupenais.  Cuba. 

Fleutiaux,  Guadeloupe.  quadridentatua  Harold.     Cuba. 

AtSBnius  Harold. 


capilosus  Harold.     St.  Thomas,  Antilles. 

elo7igaiu8  Beauvois.    Guadeloupe,  Haiti. 

exaratus  Fleutiaux  &  Sall6.    Guadeloupe. 

frater  Arrow.     Grenada,  St.  Vincent. 

gracilis  Melsheimer.  Grenada,  St.  Vin- 
cent, Guadeloupe,  Porto  Rico,  Cuba. 

imhricatus  Melsheimer  ( =  sordidus  Har- 
old).    Cuba. 

picipes  Fleutiaux  &  Sall^.    Guadeloupe. 

polyglyptus  Bates.  Grenada,  St.  Vin- 
cent. 

species  near  polyglyptus.     Mustique. 


rhyticephalus  Chevrolat.     Cuba. 

sciUellaris  Harold.     Antilles. 

stercorator  Fabricius.   Gaudeloupe,  Cuba. 

strigicauda  Bates.  Grenada,  St.  Vin- 
cent, St.  Thomas,  Becquia. 

sulcaiidiLs  Chevrolat.  Guadeloupe,  Cu- 
ba. 

tenehrosus  Arrow.     Trinidad,   Grenada. 

terminalis  Chevrolat.  Grenada,  Guade- 
loupe, Porto  Rico,  Cuba. 

vexator  Harold.     St.  Thomas. 

vincentice  Arrow.     St.  Vincent. 


Saprosites  Redtenbacher. 
grenadensis    Arrow.     Grenada. 

PsammodiuB  Heer. 
partmlus  Chevrolat.     Grenada,  St.  Vincent,  Cuba. 

JBgidium  Westuood. 
purvulum  Westwood.     Guadeloupe.  vincentice  Arrow.     St.  Vincent. 

COBlodes  Lacordaire. 
nigriftennis  Arrow.     St.  Vincent. 

Hapalonychiu  Lacordaire. 
waterhousei  VVcatwood.     Cuba  rufidus  Castclnau.     Haiti. 

Athyreus  MacLeay. 


angxdatus  Klug.     Cuba. 
tridentatus    MacLeay    var:    castaneuft 
Gu6rin.     Cuba. 


bicrps  Felschc.     Haiti. 

/ iveedia  n  us  West  wood .     Haiti. 


Geotrupes   Latreille. 

ovalipennis  Jckel.     Haiti.  meridionnlis  Beauvois.     Haiti? 

splendidus  Fahririus  (=  gilnicki  ,]iikQ\).       t hnraci nus  Ht^nnvnis.     Haiti? 
Haiti? 


Martinique.  signoticollia  Burmeisler.     Cuba. 

dusimilis  Chevrolat.     Cuba,  specvlifem  Chevrolat.     Cuba? 

(ervida  Fftbrkius,     Haiti,    Jamaica.  mbscricans  Jaequelin   Duval.     Cuba. 

guadalupenais  Blanchard,    Guadeloupe,  suluralis  Chevrolat.    Cuba. 

hogardi  Blanchard.     Haiti.  Irimlatis  Arrow.     Trinidad. 

lalens  Arrow.     St.  Vincent,  luheTculifrons  Chevrolat.     Cuba. 

Pfaytalus  ErUhsoH. 
ajncalis  Blanchard.     St,  Thomas.  smilhi  Arrow,     Barbados, 

AnoploBlagum  Blanchard. 
palliduliim  BlanoharJ,    Cuba.  vnriabile  Chevrolat.     Cuba, 

ClftTipalpus  Cnstelnau. 
rulitua  Chevrolat,  j^  Cuba, 

Plectris  Sernlk. 
iungicda  Arrow,     St,  Vincent,  Ugnicda  Arrow,     St.  Vincent. 

Cerupis  Sen-ilk. 
inaularis  Arrow,     St,  Vincent. 
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Anomala  Koeppe. 

calcecUa  Chevrolat.    Cuba.  lucice  Blanchard.    St.  Lucia. 

forsatroemi  Billberg.    Antilles.  valida  Burmeister.    Guadeloupe. 

insidaris    Castelnau.    Guadeloupe,  inconstans  Burmeister.    St.  Vincent,  St, 

Haiti.  Luoia. 

Strigodenna  Burmeister. 
marginata  Olivier.    Guadeloupe. 

Cnemida  Kirby. 
retusa  Fabricius.     Guadeloupe. 

Macraspifl  MacLeay. 
tristis  Castelnau.     Guadeloupe. 

Antichira  Eschscholtz. 

lucida  Olivier.     Guadeloupe.  tetradactyla  Linn6.    Jamaica. 

meridiancdis  Reiche.    Jamaica. 

Cyclocephala  Latreille. 

immacidaia   Olivier.     Guadeloupe,  Ba-      notala  Illiger.     Haiti. 

hamas.  nibiginosa    Burmeister.    Martinique. 

dimidiata  Burmeister.     Grenada.  sanguinicoUis  var:  verticdlis  Burmeister* 

tnncentice  Arrow.    St.  Vincent.  Cuba. 
signata    Drury.       Grenada,    Jamaica,      rustica  Linn^.    Guadeloupe. 

Cuba.  tetrica  Voet.    Jamaica. 

cerea  Burmeister.    Jamaica.  tridentata  Fabricius.    Guadeloupe,  Mar- 

frontalis  Chevrolat.    Cuba.  tinique. 
grandis  Burmeister.    Guadeloupe. 

Chlorota  Burmeister. 
tristis  Arrow.    St.  Vincent. 

Pelidnota  MacLeay. 
veliUipes   Arrow.    Grenada,    Balthasar.      sancli  domini  Ohaus.    Haiti. 

Rutela  Latreille, 

dorcyi  Olivier.    Haiti.  striata  Olivier.    Guadeloupe. 

formosa  Burmeister.    Cuba.  lineola  Linn6.    Guadeloupe. 

glabrala  Fabricius.    Jamaica. 

Democrates  Burmeister. 
crouus  Newman.    Jamaica,  Haiti. 

LaucothyreuB  MacLeay. 
guadalupensis  Burmeister.  Guadeloupe,      tricentics  Arrow.    St.  Vincent. 


Dynaates  fiirhy. 


argentata  Veirill.     Dominica. 
hercuks  Linn*.    Guftdcloupe, 


Pbileiirufl  Luirtitt.-. 

didymus  Linn^.     Trinidad,  Grenada.  St.      valgus    Linn*.     Grenada,    St,    Vinceot, 
Vincent,  Dominica.  Guadeloupe,  Jamaica.  Cuba. 

subsp.  stplentrionii  Kolbe.     Antilles. 

Epiphileurui   Knlln. 
pImiiciAHs  Clievrolat.     Cuba.  dispnr  Kolbe.     Haiti. 

rribriiliin  Ohcvrolat.     Cuba. 

Homopbil«uru8  Kolht. 
qiiailriiubcrculatas     Bcauv.     Grenada,  cubanus  Prcll.     Eastern  Cuba. 

Haiti.  I'orto  Rico.  Cuba, 

AUorhina  Hurm.iM. r . 
eomiila  Gory  &  Pereheron.     Cuba. 
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OjrmnetiB  MacLeay. 

gxiodalupensis    Gory    &    Percheron.  spencei  Gory  &  Percheron.    Jamaica. 

Guadeloupe.  undata  Olivier  var:  similis  Burmeister. 
incerta  Gory  &  Percheron.    Haiti.  Haiti. 

lanius  Linn^.    Jamaica.  stemalis  Chevrolat.    Cuba. 
mannorea  Olivier.    Antilles. 

FamUy  L.    CERAMBYCIDiE. 

ParAndra  LatreiUe. 

cribraia  Thomson.    Porto  Rico,  Haiti,      glabra  DeQeer  (lineolata  Gory).    St.Vin- 

Cuba.  cent,  Guadeloupe. 

cubcecola  Chevrolat.    Porto  Rico,  Cuba,     leans  Latreille.    Haiti. 

StrongyUBpiB  T?iamsan. 
corticaria  Erichson  (scobincUa  Cbev.)  Jamaica,  Cuba. 

MaUodon  SenriUe, 
spinibarbis  Linn4.    St.  Vincent. 

NothoplauniB  Lacardaire. 

nMxillosus  Drury.  Barbados,  Guade-  hUvbereuUUus  Beauvois  (carptar  Chev.). 
loupe,  St.  Chnstopher,  St.  Bartholo-  St.  Thomas,  Porto  Rico,  Haiti,  Ja- 
mew,  St.  Martin.  maica,  Cuba. 

StenodontM  Serville, 

chevroUUi  Gahan.    Cuba,  Bahamas.  exsertus  Olivier.     Florida,  Haiti,  Porto 

damicomis  Linn^.    Jamaica.  Rico. 

cubensis  Casey.    Cuba. 

StictosomuB  ServiUe. 
ruber  Thunberg.    Guadeloupe. 

DendroblaptUB  Chevrolat. 
harbifiavus  Chevrolat.    Cuba. 

CaUomegas  Lameere. 
sericeus  Olivier.  Porto  Rico,  Haiti,  Cuba,      prcletarius  Lameere.    Porto  Rico. 

Orthomegas  ServiUe. 
cinnamoneus  Linn^.    Trinidad,  Grenada. 

Cubncola  Lameere. 
hoploderoides  Lameere.    Cuba. 

Proftemodas  Thomson, 

cinnamipennis  Chevrolat.    Cuba.  oberthUri  Gahan.    Haiti. 

daminicensis  Gahan.    Haiti.  sciUellatiu  Gahan.    Haiti,  Cuba. 


eatlidioiiUs  Serville.    Cuba.  nothus  ChevTolat.    Jamaica? 

H«pbl«ltOI   Thomson. 
tricoBlatua   Thomson.     Guadeloupe. 

Smodictim    HaUleman. 
brunncuHi  ThomeoD.     Haiti,  miaerum  Thomaon.     Haiti. 

imiiressicotle  Lacordaire.     Haiti,  Cuba. 

EnosnueilB    Thomson. 
eufiaiiMt  Thomson.     Cuba. 

Blethia   Xcirmitn. 
punclala  Lccoate  (pusUla^icvio).  Cuba. 
necyaaUa  Fabricius.     Grenada,   Guade- 

Achryaon  Sirnllr. 
ornaliinnue  I'l'iroud.     Guaildou|)c. 

Linn^  van  dTCumftcxun  Fabri- 
Grpnadtt,  St.  Vincpnt,  Anligua, 
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longicollis  Thomson.     Cuba? 


Araespor  Thomson. 


Stromatiuxn  ServiUe. 


fulvum  Villers  (unicolor  Laich.).    Cuba. 


cincttts  Drury.     Bahamas. 


Chion  Newman. 


Chlorida  Sennlle. 


festiva  Linn^.    Trinidad,  Barbados,  Grenada,  St.  Vincent,  Antigua,  Dominica,  Gua- 
deloupe, Porto  Rico,  Jamaica,  Cuba. 

PantoxnallUB  Lacordaire. 
inermis  Fleutiaux  &  Sall^.     Guadeloupe. 


Eburia  ServiUe. 


bimaculaius  Voet.    Antigua. 

cinnamonea    Fleutiaux.    Guadeloupe. 

consobrina  Jacquelin  Duval.    Jamaica. 

decemmaculata  Fabricius.  Guadeloupe, 
Antigua,  St.  Bartholomew. 

dejeani  Gahan.  Guadeloupe,  Marti- 
nique. 

didymus  Olivier  {jpvlimrea  Chev.).  Cuba. 

octomacnlata  Chevrolat.  Guadeloupe, 
Dominica,  Cuba. 


postica  White.    Jamaica. 
quadrimaculala   Linn6.       St.    Thomas, 

Guadeloupe,  Porto  Rico. 
sericea  Sall4.    Haiti. 
stigma  Olivier  {duvalii   Chev). 

Cuba,  Bahamas. 
tetrastalada  White.    Jamaica. 
quadrigeminata  Say.    Cuba? 
instdana  Gahan.    St.  Vincent. 


Haiti, 


Eburodacrys  Thomson. 


havanensis  Chevrolat.    Cuba. 


Elaphidion  ServiUe. 


albosignatum  Chevrolat.    Cuba. 
conspersum  Newman.    Haiti,  Jamaica? 
excelsum  Gahan.     Guadeloupe. 
ftdlonium  Newman.     Haiti. 
glabratum   Fabricius.    St.  Thomas,  St. 

Bartholomew,  Guadeloupe. 
gutliventre  Chevrolat.     Cuba. 
insulare  Newman.     Nevis. 
irroratum    Linnd.     St.    Bartholomew, 

Guadeloupe,  Haiti,  Jamaica,  Cuba. 
lanatum  Chevrolat.     Cuba. 
lucidum  Olivier.     Haiti. 
mutatum  Gahan.     Cuba. 
nanum  Fabricius  (cinereum  Chev).    St. 

Thomas,  Haiti,  Cuba. 


newmani  Haldeman.    Antilles? 
pulvenUentum  Olivier.    Cuba. 
quadrituberculatum  Chevrolat.    Cuba. 
signaticoUe  Chevrolat.    Cuba. 
spiniccme  Drury.    Haiti,  Jamaica,  Porto 

Rico. 
subfasciatum  Gahan.    Guadeloupe. 
thomcB  Gahan.    St.  Thomas. 
tomentosum  Chevrolat.    Haiti,  Cuba. 
transversum  White.    Jamaica. 
villosum  Fabricius  (paraUelum  Newm.) 

(pruinosum  Gu6r).    Cuba. 
bidens  Fabricius.    Antilles? 
sp.  ?    Bahamas. 


I  Leconle. 

dUtittctuB  Cameron.    Haiti,  terratM  Cameron.    Haiti. 

Pentomacnis  White. 
}aaciatu»  Gahan.     Grenada,  St.  Vincent,      femoratus  Fabrieius.     Jama 

Ophlstotnis  Thommn. 
Ihoraciea  Fleutiaujt.    Guadeloupe. 

Holorchui  Fnbrici'is. 
ruficoUis  Gahan  {sanffuiniroUis   Gundlach).     Cuba. 

Acypbod«ru  Sen-ill e. 
abdominalis  Olivier,     Porto  Rico. 

Bromiadea  Thommn. 
hrachypUra  Chevrolat.     Cuba. 

Tethliminena  Buln 
baaalis  Gahan.     St.  Vincent. 
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Philexnatiuxn  Thomson. 

femorale    Olivier    (leticodaciyla    Chev.).     festivum  Fabricius.    .Guadeloupe. 
Cuba. 

Callichroxna  Latreille. 

elegans  Ohvier.    Guadeloupe?    Grenada,  virens  Drury  (cdumbina  Dej.).     Haiti, 

var:  gahani  Aurivillius.    Dominica.  Jamaica,  Cuba. 

rufescens  Gahan.      St.   Lucia,   Guade-  viU(Uum  Fabricius.    Haiti. 

loupe.  fplicatum  Leconte.    Bahamas. 
spectabile  Voet.    Antilles. 

?  Callidiuxn  Fabricius. 

biguttatum  Sall4.     Haiti.  .   . 

Cyllene   Newman. 

difficilis  Chevrolat.     Cuba.  crinicomis  Chevrolat.    Jamaica? 

Euryscelis  Chevrolat. 
dejeani  Chevrolat.    Haiti.  stUuralis  Olivier.     Haiti. 

NeoclytUB  Thomson. 

araneiformis     Olivier.  Guadeloupe,         chevrolati  Laporte  &  Gory.    Cuba. 

Haiti,  Porto  Rico.  Umgipes  Drury.    Jamaica. 

cordifer  Klug  (devastator  Lap  &  Gory).         podagricus  White.     Haiti. 

Cuba. 

IsotoxnUB  Mtdsant. 
insularis  Laporte  &  Gory.     Haiti. 

Tilloclytus  Bates, 
niuidnctus  Chevrolat.     Cuba. 

Bfallosoxna  Serville. 
bicolor  S&\\6.     Haiti. 

TrichrouB  Cheirolal. 

dimidiatipennis    Chevrolat.     Haiti,  jaegeri  Chevrolat.     Haiti. 

Cuba.  irroratus  Olivier.     Haiti. 

divisus  Chevrolat.    Cuba.  lineolatus  White.    Jamaica. 

pUipennis  Chevrolat.     Cuba.  terminalis  White.    Jamaica. 

jamaicensis  Chevrolat.     Jamaica.  nuyor  Gahan.     Jamaica. 
basalis  White.     Jamaica. 

Heterops  Blanchard. 

loreyi  Duponchel.     Cuba.  lanieri  Chevrolat.    Cuba. 

bipartita  Lacordaire.     Cuba.  dimidiata  Chevrolat.     Cuba. 

Eburiola  Thotmon. 
geminata  Fabricius.     Jamaica. 


PtfebodM  Servilir. 
IrUineatta  Linn£.    Trinidad,  Jamaica,  Cuba. 

TnniotM  Servilk. 
intviant  Thomeon,     Dominjca,  Guade-      puUettiUnlus    Olivier.    Guadeli 

loupe,  Cuba.  Martinique. 

leueogrammut  Thomson.    Martinique.        acaiaHt  Fabricius.    Grenada. 

Phryneta  Castelnau. 
wrrwMSQ  Drury.    Trinidad,  Barbados,  Grenada. 

AdetlU  Leamle. 
Ihenrtinieri  Fleutiaux  &  SallS.     Grenada,  St,  Vincent,  Guadeloupe. 

Pr(BCh&   Thomson. 
tpinipennU  Chevrolat.    Cuba. 

DeBmiphora  Siri-ilU'. 
hirUcollU  Olivier,    Grenada,  St.  Vincent,      ■pallida  Bates.    Jamaica. 
Cuba. 
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Phidola  Thomson. 
{anu^no«a  Chevrolat.    Cuba.  maculicomis  Chevrolat.    Cuba. 

EupogoniuB  Leconte. 
pUosidus  Chevrolat.    Cuba.  rubiginosus  Chevrolat.    Cuba. 

Lypsimena  Leconte. 
fuscata  Leconte.    Cuba. 

ZaploUB  Leconte. 
anntdattu  Chevrolat.    Cuba. 

Iflchiocontra  Thomson, 
signifera  Buquet.    Guadeloupe. 

Hypsioma  ServUle. 
picticomis  Bates.    Grenada.  grisea  Fleutiaux.    Guadeloupe. 

Trestonia  Buquet. 
fulgurata  Buquet.    Guadeloupe. 

CacostoU  Fairmaire. 
cmaJta  Fleutiaux.    Grenada,  Mustique,  Becquia,  Guadeloupe. 

Oncidares  Serville. 
ampuUUor  Fabricius.    St.  Vincent,  Guadeloupe. 

Epactasis  Bates. 
simUis  Gahan.    Grenada. 

Tethystola  Thomson, 
mutica  Gahan.    Grenada,  St.  Vincent. 

SpalacopsiB  Neumian. 
filum  Klug.    Porto  Rico,  Haiti,  Cuba.         grandis  Chevrolat.    Cuba. 

Dorcasta  Pascoe. 
ohtusa  Bates.    St.  Vincent.  Cuba. 

Ecynu  Leconte. 

hirtipes  Gahan.    Grenada. 

Oreodera  Serville. 

glauca  Linn6.    Dominica,  Guadeloupe,      Uiteralis  Olivier.    Porto  Rico,  Cuba. 
Haiti,  Jamaica. 


posticaiUGahan.     Grenad ft,  St.  Vincent.      fasaimilis    Dejean.     Dominica,    Guado- 

inermis  Fabrieiua.     Guadeloupe.  loupe. 

parviilua  Gahan,     Grenada,  Mualique.  ImUariui  Chcvroliil.     Cuba. 

LeptuTgea  BaU'x. 
guadeloupensis     Fleutiaux.     Grenada,  s/i,  .'.  Gahan.     St.  Vincent. 

Muslique.  Gnadcloupe. 

ProbatiUB  Thomx'in. 
unibraticim  Jacqnclin  Duval,     Porto  Rico,  Cuba. 

CuneadaB  ISnIn. 
bieincia  Gahan.    Gtiadploupc 

Decartbria  IIi'ih'. 
atbofiiKialii  Gahan,     Grenada.  slcphritsi  Hope.     St,  VinctTit. 

Myrmolamia  ISnh-s. 
faM-cli  Camoton.     Haili. 

Ampbionrctta  /,■■«■/.■ 'ic. 
nigrifeiiSris  Chcvrolat,     Gundi  loupe. 


1914.] 


Leng  and  Mulcfder,  Coleoptera  of  the  West  Indies. 


451 


CalocosmoB  Chevrolal. 


nupius  Chevrolat.    Cuba. 
venustus  Chevrolat.    Cuba. 
speciosus    Chevrolat.    Cuba. 
dimidiaius  Chevrolat.    Cuba. 
nigripennis  Chevrolat.    Cuba. 


janus  Batea.    Cuba. 
semimarffinatus  Bates.     Cuba. 
holosericeus  Chevrolat.    Haiti. 
melanurus  Gahan.    Haiti. 
marginipennis     Chevrolat.    Jamaica. 


Drycothea  Thomson, 
guadeloupensis  Fleutiaux  &  Sall6.     Guadeloupe. 


Family  LI.    CHRYSOMELIDiE. 


antUlarum  Sufifrian.     Cuba. 


Donacia  Fabricius. 


Lema  Fabricius. 


bifida  Olivier.    Guadeloupe,  Cuba. 

OBruleipennis  Lacordaire.    Cuba. 

confusa  Chevrolat.     Cuba. 

cubana  de  Borre.     Cuba. 

dorsalis  Olivier.    St.  Vincent,  Grenada, 

Porto  Rico,  Cuba. 
gitaddupensis     Jacoby.    Guadeloupe. 
gun^lachiana  SufTrian.    Cuba. 
insxdaris  Jacoby.    Tobaga,  St«  Vincent. 
lunigera  Suffrian.    Cuba. 
mannerheimi  Lacordaire.     Haiti,  Cuba. 
marginata  OUvier.     Grenada. 
nigripes  Weise.     Porto  Rico. 
nigroarcuata  Clark.     Guadeloupe. 


obscura  Fabricius.   St.  Vincent,  Grenada. 
ochracea  Fleutiaux.    Guadeloupe. 
perizonata  Lacordaire.    Cuba. 
placida  Lacordaire.    Cuba. 
poeyi  Lacordaire.    Cuba. 
polita  Lacordaire.    Porto  Rico. 
postica  Gu^rin.    Cuba. 
punclatofasciaia  Lacordaire.    Cuba. 
quadricolor  Lacordaire.    Cuba. 
retiLsa  Fabricius.    Guadeloupe. 
sharpi  Jacoby.     Grenada. 
trUineala  Olivier.    Cuba. 
vittatipennis  Baly.    St.  Vincent. 


Anomcda  Lacordaire. 


insidaris  Jacoby.     Trinidad. 


Coscinoptera  Lacordaire. 
intermedia  Jacoby.     St.  Vincent. 

MastacanthUB  Suffrian. 
insularis  Sufifrian.     Cuba.  arcustriatus  Chevrolat.     Cuba. 


Pachybrachys 

brunneolus  Sufifrian.     Cuba. 
carmelitus  Sufifrian.     Haiti. 
conglomeratus  Sufifrian.     Cuba. 
decipiens  Sufifrian.     Ciiba. 
devotus  Sufifrian.     Cuba. 
flavocallens  Sufifrian.     Cuba. 
gundlachi  Sufifrian.     Cuba. 
mendicus  Weise.     Porto  Ili^o. 


Redienbacher . 

mUitans  Sufifrian.     Cuba. 
parallelepipedus  Sufifrian.     Cuba. 
prcetextatus  Sufifrian.     Porto  Rico. 
pumicatus  Sufifrian.     Cuba. 
scabripennis  Jacoby.     St.  Vincent,  Gre- 
nada, Union,  Becquia,  Grenadines. 
sparsutus  Sufifrian.     Haiti. 
tostus  Sufifrian.     Cuba. 


krui/i  Weise,     Porto  Rico, 
marffinicoUii  Suifrian.     Cuba. 
miUtigiUtattit  Suffrian.    Haiti. 
nigrocinclus  Suffrian.    Porto  Rico. 
oelodecimguilalut  Suffrian.     Haiti. 
ovatM  Fieutiaux.    Guadeloupe. 


trittieidm  Weise.    Porto  Rico. 
vinetus  Suffrian.    Cuba. 
innuJug  Suffrian.     Cuba, 
viridipennu  Suffrian.     Cuba. 
vilraei  Fieutiaux.     Guadeloupe. 
xerampelinus  Suffrian.    Cuba. 


DUchus   Leamte. 

pii»w  Suffrian.    Cuba. 

Cblamrs  Kntxh. 


fiairkdlis  Larordaire.  Cuba. 
haitiemis  Bowditch,  Haiti. 
TTtelartospila  Suffrian.     Cuba, 

Exema  Lacmiiniri' 

carinalicollis  l.acordaire.     Antilles. 


auricoUe  Suffrian.     Cuba. 


Lsjnprosoma   Kirhy- 

tongifrons  Suffrian,     Porto  Rico, 


}^ 
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Nodonota  Lefevre. 
grenadensis  Jacoby.    Grenada,  St.  Vincent. 

Rhabdoptera  Lefevre. 
picipea  Olivier.    Grenada,  St.  Vincent. 


fusca  Drapiez.    Cuba. 


Noda  Chapuis. 

liUeicomU  Fabricius.    Antilles. 

ColaspiB  Fabricius. 


alcyonea  Suffrian.    Porto  Rico,  Cuba. 
nioricomie  Suffrian.    Cuba? 
obscura  Fabricius.    Antilles. 


fastidiosa  Lefevre.  Grenada,  St.  Vin- 
cent, Grenadines,  Union,  Mustique, 
Becquia. 


smaragdvla    Olivier.     Haiti,    Jamaica,      inndioea  Lefevre.    Antilles. 


Cuba. 
unicdor  Olivier.    Antilles. 
ebasi  Lefevre.     Grenada. 


femoralis  Lefevre.    St.  Vincent. 
chevrolati  Lefevre.    Haiti. 


Chalcophana  Chevrolat. 


abdamiruUis  Suffrian.    Cuba. 
eUmgala  Suffrian.    Cuba. 
fervida  Suffrian.    Cuba. 


nana  Suffrian.    Cuba. 


striata  Suffrian.    Cuba. 
varicomis  Suffrian.    Cuba. 
viridtda  Suffrian.    Cuba. 


Heteraspifl  Blanchard. 


Metaehroma  Leconte. 


adusta  Suffrian.    Cuba. 
aniennalis  Weise.    Porto  Rico. 
Usntucula  Suffrian.    Cuba. 
lOurata  Suffrian.    Cuba. 


puncticoUis  Suffrian.    Cuba. 
sordida  Suffrian.    Cuba. 
siuiuralis  Suffrian.    Cuba. 


denticcllis  Say.    Grenada. 
brevicamis  Olivier.    Haiti. 


BCyochroiiB  Erichson. 

dubius  Fabioius.    Cuba. 


TypophoruB  Erichson. 
viridiq/aneus  Crotch.    Grenada,  St.  Vincent,  Grenadines,  Becquia. 


PhsDdon  Latreille. 


splendicans  St&l.    Cuba. 


nigripes  Jacoby.    Grenada. 


Melasoma  Stephens. 
cruenUpennis  Jacquelio  Duval.    Cuba. 


Scbematlza  Btaitcbanl. 
Hvida  Olivier.     Grenada.  Guadeloupe. 

LuperUS  Geoffroj/. 
placidus  Suffrian.     Cuba,  malachioides  Suffrian.     Cuba. 

MolacoBoma  Cheirolnl. 
insiil/iris  Harold.     Cuba.  delrilum  Fahricius.     Guadeloupe. 


DUbrotica  Cl>e\ 


bii-ittala   K.ibricius.     Grenada.   St.   Vin- 

graminea  Daly.     Porto  Rico. 

ixruginen  Fabricius.    Porto  Rico, 

anntdala  Suffrian,    Cuba, 

eyanospila  Suffrian.     Cuba. 

fucata  Fabricius.     Antilles. 

innuba    Fabricius.     Guadeloupe,    Porto 

Rico. 
{oHcata  Suffrian.     Cuba. 


melanocephaia  Fabricius.     Grenada,  St. 

ochreata  Fabricius.     Guadeloupe, 
pidlipcs  Olivier,     Porto  Rico,  Cuba. 
pulchella  Jacquelin  Duval,    Cuba, 
guadrigullntii  Olivier.     Haiti,  Por{o  Rico, 

Cuba. 
rdicla  Suffrian.     Cuba. 
mmicyancn  .''uffrian,     Cuba. 
impressii  Suffrian.     Porto  Rico,  Cuba, 


!  niiv 


.\ntilles 
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Oedionyehis  LalreiUe. 

cubana  Harold.    Cuba.  decempunctata  Suffrian.    Cuba. 

sharpi  Jacoby.    St.  Vincent.  q^anipennis   Fabricius.    Porto    Rico, 
tmWii  Jacoby.    Grenada.  Cuba. 

tariuosa  Suffrian.    Cuba.  decemgiUtcUa  Fabricius.    Porto  Rico. 

picta  Suffrian.    Cuba.  compkmata  Suffrian.    Cuba. 

jamaicensie  Jacoby.    Jamaica.  bicolor  Linn^.    Haiti,  Porto  Rico,  Cuba. 
fasciata  Fabricius.    Haiti,  Cuba. 

HypolampsiBxC^A;. 

anntdicomis  Jacoby.    Grenada,  St.  Vin-     nigrina  Clark.    St.  Pauls, 
cent. 

Physiznenis  Clark, 
smithi  Jacoby.    Grenada,  St.  Vincent. 

Omototus  Clark, 
fxdvopubescens  Clark.    Cuba.  ferrugineus  Suffrian.    Porto  Rico,  Cuba. 

HomophOBta  Erichaon. 
ctquinocUalis  Fabricius.    Grenada,  St.  Vincent,  Guadeloupe. 

Henxmophaga  Foudras. 
smithi  Jacoby.    St.  Vincent.  cylindrica  Weise.    Porto  Rico. 

Haltica  Geoffroy. 

sateUitia  Jacoby.    Grenada,  St.  Vincent.  occiderUalie  Suffrian.    Guadeloupe,  Porto 

cenea  Olivier.    Guadeloupe.  Rico,  Cuba. 

amethy»tina  OMvier.    Haiti.  pauxiUa  Suffrian.    Cuba. 

dichroa  Suffrian.    Cuba.  purpurascene  Suffrian.    Cuba. 

ffravdula  Suffrian.    Porto  Rico,  Cuba.  quatuordecimpunciata  Suffrian.    Cuba. 

jamaicensia   Fabricius.    Haiti,    Porto  atomachosaSxiffrisji.    Cuba. 
Rico,  Jamaica,  Cuba. 

Crepidodara  Ckevrolat. 
asphaltina  Suffrian.    Porto  Rico,  Cuba. 

Pseudepitriz  Jacoby. 
mffriani  Jacoby.    St.  Vincent. 

Epitriz  Foudras. 

fuscata    Jacquelin    Duval.    Grenada,         parvula  Fabricius.    Grenada,   St.   Vin- 

Cuba.  cent.  Porto  Rico,  Cuba 

aiibfuaca  Jacoby.    Grenada. 


Oljrptina  Leconte. 
nigrita  Jacoby.    Grenada. 

Sophnena  Baly. 
coccindloides   SufTriaD,     Cuba. 

Longltarsui   LalreiUe. 

varicoTnis  Suffrian.     Porto  Rico,  Cuba. 
horni  Jacoby.    Grenada,  St.  Vinceni. 

Apbtbona  CherroUU. 
compreasa  Suffrian,     Porto  Rico,  Cuba.      mocuiiperiTii*  Jacoby.     Grenada,  St.  Vin- 
grenadenais  Jacoby.     Grenada,  St.  Vin-  cent. 

Pbyllotreta  Foudms. 
/allai  Suffrian.     Porto  Rico,  Cuba. 

Oz7K0Ilft  Chrrrotnl. 
pattens  Fjibric^iua.    Guadeloupe. 
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Palsothona  Jacoby. 
semiftdva  Jacoby.    Guadeloupe. 

Chaetocnema  Stephens. 

apricaria  Suffrian.    Porto  Rico,  Cuba.  tminuta  Melsheimer.    Grenada,  St.  Vin- 

tuberctdata  Suffrian.    Cuba.  cent. 

nana  Jacoby.    Grenada. 

Homophyla  HarM. 

krugi  Weise.    Porto  Rico.  unicdor  Jacoby.    Grenada,  St.  Vincent. 

Blepharida  Rogers, 
irrorata  Chevrolat.    Porto  Rico. 

Asphaora  Chevrolat. 

crucipennis  Sufifrian.    Cuba.  abbrevto/a  Fabricius.    Guadeloupe. 

lunata  Fabricius.    Antilles.  nobilitata  Fabricius.    Trinidad. 

Euplectroscelis  Crotch, 
tvariabilis  Jacoby  var:  nd)ra  Jacoby.         Guadeloupe. 

Aedxnon  Clark. 
sericeUum  Clark.    Porto  Rico. 

MegifltopB  Boheman. 

aduUa  Sufifrian.    Cuba.  fidor  Weise.    Porto  Rico. 

rubropustxdata  Sufifrian.    Cuba.  granidatus  Jacoby.    Grenada. 


saUei  Baly.    Haiti. 


truncata  Baly.    Guadeloupe. 


dimidiata  Olivier.    Haiti. 


cyanopfera  Sufifrian.     Cuba. 


DemothiBpa  Baly. 


MelaniBpa  Baly. 


Agathispa  Weise. 


Anisostezia  Weise. 


ChalepUB   Thunherg. 


pUhejus  Chapuis.    Grenada,  St.  Vincent,  rufivenlria  Sufifrian.  Cuba. 

sanguinicoUis   lArm6   (axillaris  Duval),  dorsalis  Thunberg.  Haiti. 

Grenada,   St.   Vincent.   Haiti,   Porto  normalis  Chapuis.  Antilles. 

Rico,  Cuba. 

BaliosUB  Weise. 
parmdus  Chapuis.     Antilles. 


MeBomphalla  Hope, 
etnea  Olivier.    Guadeloupe,  nada,  St.  Vincent,  GrenadincB,  UoiOD, 

exclamalionis    Linn£.      Trinidad,    Ore-         Martinique,  Guadeloupe,  Porto  Rico. 

Chelymorpha  Bohtman. 
angutticdUia  Suffrian.     Cuba.  flavicoUis  Boheman.     Cuba. 

argue  Lichtengt.  var:  geniculata  Dejean      lurida  SufFrian,     Cuba. 

Cat.    Porto  Rico,  Cuba.  polyitieha  Boheman.    Grenada.  8t,  Vio- 

eribraria  Fabricius.    Guadeloupe.  cent,  Guadeloupe.  Porto  Rico. 

fimbrialis  Suffrian.     Cuba.  swarzi  Thunberg.     Jamaica. 

Selenis  Hop?. 
Bpinifex  Linn6.     Guadeloupe. 

OmopUta   Hope, 
dulincta  Boheman.    Guadeloupe. 

BatOQOta    Hope. 

lerouri  Bohoman.     Cuba. 
turrifera  Boheman.     Haiti. 
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jamaicensis  Liiin6.    Antilles. 
vitrea  Boheman.    Cuba. 

hajida     Boheman.    Antilles. 
flavicomis  Olivier.     Haiti. 


Eurypepla  Boheman. 

brevUineata  Boheman.    Jamaica. 

Aspidomorpha  Hope. 

Aflteriza  Boheman. 
Coptocycla  Boheman. 


iudaica  Fabricius.  Grenada,  St.  Vin- 
cent. 

bicolor  Fabricius  (=  aurichalcea  Boh.) 
Grenada,  St.  Vincent,  Grenadines, 
Becquia. 

bistripunctata  Olivier.    Guadeloupe. 

hisbinotata  Boheman.    Porto  Rico,  Cuba. 

canflagrata  Boheman.    Cuba. 

congregaia  Boheman.     Cuba. 

connectens  Boheman.    Cuba. 

contemta  Boheman.     Cuba. 

dorsopunctata  Boheman.    Cuba. 

glabricula  Boheman.     Haiti. 


glaucina  Boheman.    Porto  Rico. 
glyphica  Boheman.    Cuba. 
guadeloupensis  Boheman.    St.  Vincent, 

Grenadines,    Mustique,    Guadeloupe. 
guttata  Olivier.   Guadeloupe,  Porto  Rico, 

Cuba. 
hamtdata  Boheman.    Haiti. 
IcUevittata  Boheman.    St.  Thomas. 
oblita  Suffrian.    Cuba. 
prceusta  Boheman.    Haiti. 
qtuidrisignaia  Boheman.    Cuba. 
repudiata  Suffrian.    Cuba. 
suhsignata  Boheman.    Antilles. 


Family  LII.     BRUCHID.E. 

Pachymenu  Thunberg. 

gleditsice  Linn6  (arthritictisF ah.).    Cuba,      giganteus  Chevrolat    (tcurvipes   F&hr.) 
sp.  ?    Jamaica.  Porto  Rico,  Cuba. 

PseudopachyxneniB  Pic. 
incrustatus  Gyllenhal.    Antilles.  podagricus  Fabricius.    St.  Bartholomew. 

Bruchus  Linn^. 


centromaculatus  Allard  {fcinerifer  Sch.). 

Porto  Rico,  Cuba. 
chinensis    Linn6    (pectinicomis    Linn6). 

Cuba. 
dominicanus  Jekel.     Haiti. 
fallax  Boheman.     Jamaica. 
flavescens  F&hraeus.     St.  Vincent. 
Iherminieri  F&hraeus.     Guadeloupe. 
livens  Suffrian.     Cuba. 
mimosfT  Fabricius.     Haiti,  Cuba. 
obsoleius  Say.     Bahamas. 
pisorum  Linn^  (pisi  Linn6).     Cuba. 


pantherinus  Suffrian.    Cuba. 
quadrattis  Suffrian.    Cuba. 
quadrimaculatus  var:  barbicomis  Fab. 

Porto  Rico,  Cuba. 
relictus  Suffrian.     Cuba. 
rufimanus  Schonherr.     Cuba. 
sinuatus  F&hraeus.    Cuba. 
spinosus  Fabricius.    Jamaica. 
strigatus  Motschulsky.    Antilles. 
tetriais  Gyllenhal.     Haiti,  Jamaica. 
tricolor  Suffrian.    Cuba. 
xanthopus  Suffrian.    Cuba. 


eehinalum  Gu^rin.    Cuba, 

DftCOdonU    LecoiUe. 

dominicenais  Horn,     Haiti. 

Brancbui  Leconte. 
woodi  Lecont«.    Bahamas. 

Ccelotaxls  Horn. 

aTigu»l\da  Casey.     Guadeloupe.  muricaia  Horn.     Guadeloupe. 

(J«n«o  Casey.     Guadeloupe.  punctalata  Ham.     Guadeloupe. 

frontalis  Casey,    Guadeloupe. 

PlatjIUB  Af-dsinl  A    Ihn. 
dilolatiii  Fabricius.    St.  Thomas. 

DiastoUnua  MuUant  tt   Rfy. 
clavalus  Mulsant.  St.  Thomas.  perforaius  Sahlheig.     Martinique, 

costipennU  Mulsant.     Haiti.  detoupe.  St.  Bartholomew. 

/usdcomis  Chevrolat.     Porto  Rico.  sallei  Mulsant.     Haiti. 

puntlicollii  Mulsant.    Haiti.  waUrhouaei  Mulsant.    Cuba. 
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HopatrinuB  LaireiUe. 

gemellatua  Olivier.    Grenada,  St.  Yin-      pidliis    Sahlberg    (anihracinua    Muls.)^ 
cent,  Grenadines,  Becquia,  Mustique,         Jamaica,  Cuba. 
Union,  Antigua,  Guadeloupe. 

Canophonu  Mtdsant  &  Rey. 
viduua  Mulsant.    Haiti. 

Ctesicles  Champion. 

mariiimua  Champion.  Grenada,  Gren-      inaidaria  Champion.    St.  Vincent, 
adines,  Mustique. 

BlapstinuB  LatreiUe. 

fortia  Leconte  (Hopatrinus  (inierstitialiaa  punctaiua  Fabricius.    Antilles. 

Chev.)  punctulatu8  J Acq.Duy.).  CvLh&.  puncticep8  Mulsant.    Cuba. 

instdaria  Champion.    Tobaga.  striattdua  Mulsant.    Antilles. 
opacus  Mulsant.    Guadeloupe. 

Ck>nibiti8  Leconte. 
guadeloupensia  Casey.    Guadeloupe. 

Sellio  Mtdeant  &  Rey. 
tibidena  Quensel.    Antilles.  coardatita  Mulsant.    Haiti. 

Scaptas  Champion. 

tropicus  Kirsch  (squamtdatus   Champ.).      ciZio/iM  Champion.    St.  Vincent. 
Guadeloupe. 

TrachyscaliB  LatreiUe, 

aphodioides  Latreille.    Guadeloupe. 

Phaleria  LatreiUe. 

angustata    Chevrolat.      Guadeloupe,  ftUva  Fleutiaux.    Grenada,  Grenadines, 

Haiti.  Mustique,  Guadeloupe. 

chevrolatii  Fleutiaux.    Grenada,  Grena-  guadeloupensis  Fleutiaux.    Guadeloupe, 

dines,  Mustique,  Guadeloupe.  sp.  ?    Bahamas. 

CrypticUB  Latreille. 
undatus  Champion.     Grenada,  Grenadines,  Mustique. 

Osolaia  Pascoe. 
tuberculifera  Champion.     Grenada,  St.  Vincent. 

RhipidandniB  Leconte. 
micrographus  Lacordaire.     Guadeloupe. 


ICCiUS   ClM'ilpinn. 
Tviotestaeeus  Champion.     St,  Vincent.  grenadensia  Champion.     Grenada. 

Tribolium  MaeLeay. 
ferrugineum  FabriciuB.     Grenada,  St.  Vincent,  Guadeloupe. 

Ale^ria  Castelnau. 
dUatata  Caat«lnau.     Grenada,  St.   Vin-      caMelnaui  Fleutiaux.     Gaudeloupe. 

Antimachus  (iUthr. 
Toiideni  Petit.    Guadeloupe. 

Arrhabnus  ('hnmpi»u. 
debi'iis  Champion.     Grenailu.St.  Vincent,      guadetouinnais  Fieuliaux.     Guadeloupe. 

Uloma  Ci^Uhio,:. 

anlillanirii  Champion.     Grenada,  retiiaa    FiibrieiuH.     Guadeloupe. 

grenailensis  Champion.     Greiiadii.  siilcalii  Champion.     St.  \'iueeiit. 
part'ula  Champion,     St.   Vincent. 
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AlphitobiUB  Stephens. 
piceud  Olivier  (cosmopolitan).    St.  Vincent,  Antigua,  Guadeloupe. 

SitophagUB  Mulsanl. 
hololeptoides  Castelnau.    Guadeloupe,   Porto  Rico,  Cuba. 

Doliema  Pascoe. 
plana  Fabricius.    Grenadines,  Mustique,  Guadeloupe,  Cuba. 

Ulosonia  Castelnau. 
tricomis  Castelnau.    Cuba. 

H3rpophloeU8  Fabricius. 
rufipes  Fabricius.    Guadeloupe. 

Zophobas  Blanchard. 

mario  Fabricius.   Trinidad,  St.  Vincent,     laticoUis     Motschulsky.     Grenada. 
Dominica,      Guadeloupe,      Jamaica,      ru^pes  Kirsch.   Porto  Rico,  Guadeloupe. 
Cuba, 

HesiodUB  Champion. 

caraibus  Fleutiaux.    Guadeloupe. 

Taurocaras  Hope, 
comutum  Fabricius.    Jamaica. 

Qlyptotus  Leconte. 
cribratiis  Leconte.     Bahama. 

LoreluB  Sharp, 
brevicomis   Champion.    Grenada,   St.   Vincent. 

Lorelopsis  Champion. 
pHosus  Champion.    St.  Vincent. 

An»dU8  Blanchard. 
quadrinotatus  Champion.     Grenada,  St.  Vincent. 

ParatenatuB  Spinola. 
punctulatus  Champion.     Grenada. 

Cyrtosoma  Ferty. 

Iherminieri     Chevrolat.     Grenada,     St.      fpiceum  Castelnau  &  Brull<^.     Guade- 
Vincent,  Guadeloupe.  loupe. 


Pyanlila  Ca«ltlnaii. 
uniformu  Waterhouse.     Jamaica.  trislis     Castelnau     (unicolor     Solier). 

undala   Fabriciua.     Guadeloupe,  Cuba. 

Strongylium    Kirby. 
amcthysliiiiim  Gu^nii,     Cuba.  eximium  Macklin.     Cuba, 

antennak  Maeklin.     Cuba.  grtadclou])en»e  Gebion  {inotquate  Flput.). 

atureum  Germar.    Cuba.  Guadeloupe. 

ehrdcoplarum     Maeklin.     Martinique.  pjdvinalum    Macklin.     I'orto   Rieo. 

dehuneyi  Fleutiaux.     Guadeloupe. 


ttdeatua  Dejean.    Cuba. 


RhftCius  Ctuimpinii. 

Family  LIV.     ALLKCn.lD.K 

(formerly  CI!STKLID.4-:i 

Lobopoda  Solnr. 

niim  Champion.     Grenada.  insuliiris  Chiimpion,     Gronailines.  Muf 

Kiilis  Fleuliaux.     Guadeloupe.  tique. 
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AUecula  Fabricius. 

fiavipes  Jacquelin  Duval.    Porto  Rico,     fuscula  SohGnherr.    Porto  Rico. 
Cuba. 

Isoxnera  Mvlsani. 

sericea  Say.    Bahamas. 

LystronsrehuB  LatreUU. 

delaune\fi  Fleutiaux.    Guadeloupe.  tvbercvlifer  Champion.    Grenada* 

rufonotatus  Champion.    St.  Vincent. 

Family  LV.    LAGRIIDiE. 
Statira  ServUle. 

an/iUarum  Champion.    Grenada,  Grena- *    viUata  Champion.    St.  Vincent,  Grena« 

dines,  St.  Vincent,  Mustique.  dines,  Mustique. 

ftdva  Fleutiaux.    Guadeloupe. 

Family  LVI.     MONOMMIDiE. 
Hyporrhagus  Thomson. 

emeus  Thomson.    Haiti.  marginatus  Fabricius.    Cuba. 

Family  LVII.     MELANDRYIDiE. 
Cteniacantha  Quedenfeldt. 

marginata  Quedenfeldt.     Porto  Rico. 

Family  LVIII.     PYTHID^. 
Sosthenefl  Champion. 

panndus  Champion.     Grenada.  sp.  ?    Guadeloupe. 

Family  LIX.    OEDEMERIDiE. 

Nacerdes  Schmidt, 
melanura  Linn6.     Bahamas. 

Copidita  Leconte. 

coslata  Champion.     St.  Vincent?  lata  Waterhouse.    Haiti. 

elegans  Waterhouse.     Haiti.  lineata  Waterhouse.    Jamaica. 

frontalis  Champion.    St.  Vincent.  quadrUineata  Champion.    St.  Vincent. 

grenadensis  Champion.     Grenada.  rubricollis  Waterhouse.    St.  Thomas. 

lateralis  Waterhouse.    Grenada,  Grena-  teriella  Waterhouse.      St.   Vincent,   St. 
dines,    Mustique,    Haiti,    Jamaica.  Thomas. 


St.      fvlvojAagiaUt  Champion.     Grenada. 


Family  LXI,     PEDILID.E. 
(formerly  part  of  ANTHICID.E). 
Hacrataria  Neicman. 
femorahs  Champion.     St.  Vincent.  ineularis  Laferte.     Cuba. 

Family  LXII.    ANTHICID.-K. 
NotOXUB  GeoSroy. 
monoiSo'i   Fabricius.     Antigua.  tnpuncUilus  Chevrolal.     Porto  Hipi 

Anthicus  I'nykidL 
floraHn    Paykull   (cosmopolitan).      Grc-      grenadensis  Champion.     Grenada. 


nada,  Guadeloupe,  Porto  Rico,  Cuba. 
trifaseiatu&  Fabricius.     Greniida,  Grena- 
dines.    Mualique,    St,    Vincent,    Si. 
Thomas,  Guadeloupe. 


sulcipennis  Champion.     St,  Vincent. 
lieinva     Laferte     (Julvomicans     Qued). 
Porto  Rico. 
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Family  LXIII.    HYLOPHILIDiE 
(formerly  part  of  ANTHICID^). 

HylophiluB  Berthold. 

cequinocticdis  Champion.    St.  Vincent.         giUtatus  Champion.    Grenada,  St.  Vin- 
airiceps  Pic  (nigricoUis  Champ.).    Gre-  cent. 

nada.  trifasdaius  Champion.    Grenada. 

Family  LXIV.     MELOIDiE. 
Meloe  Linni. 
barranci  Dug^s  (Iceiris  Leach).     Haiti. 

Horia  Fabricius. 

maculaia    Swederer.    Trinidad,  Guade-      auriculala  Dug^.    Barbados, 
loupe,  Haiti. 

Tetraonyz  LatreUle. 

cubensis  Chevrolat.    Cuba.  St.  Vincent,  St.  Thomas,  Guadeloupe, 

crudattis  Castelnau.    Haiti.  Porto  Rico,  Cuba. 

quadrimaculatus  Fabricius.      Grenada, 

Cantharis  LinnS. 

anntdicomis  Chevrolat.    Porto  Rico.         (jibscuricamis  Chevrolat.     Porto  Rico. 
delauneui  Fleuti&ux.    Guadeloupe. 

Zonitis  Fabricius, 
lineata  Champion.    Grenada. 

Nematognatha  lUiger. 
cubcecola  Jacquelin  Duval.    Cuba. 

Family  LXV.     RHIPIPHORIDiE. 

Blacrosiagon  Hentz. 

basalis  Gerstaecker.  Porto  Rico.  discicoUe  Gerstaecker  var:  mutilaium 
discicolle  Gerstaecker  var:  melanoptera         Gerstaecker  Columbia.    Porto  Rico  (?) 

Chevrolat.  Porto  Rico.  ociomacidaium  Gerstaecker.  St.  Vin- 
discicoUe  Gerstaecker  var:    quadrimacur         cent,  Guadeloupe. 

latum    Gerstaecker    (viiraci    Fleut.).  spinosum  Fabricius.    Antilles. 

Guadeloupe,  Cuba. 

RhipiphoruB  Fabricius. 
sordidum  Gerstaecker  var:  major  Quedenfeldt.    Porto  Rico. 

Rhipidophonis  Base. 
iancii'Vincentis  Champion.    St.  Vincent. 


tlrangylaluH  Chevrolat.     Guadeloupe. 

0^d«TM  Schdnherr. 

eretaeeua  Fabricius.    Guadeloupe.  ladvat   Fabricius.    Guadeloupe. 

CompsUB  Schdnherr. 

depreaaicoUia  Gyllenhal.     Haiti.  maiigii  BoheiDBii.     Antilles. 

kybridui    Rosenschoeld.     Guadeloupe.  viridans  Boheman.     St.  Thomas. 
Uucogteus  Germar.     Haiti. 

Diaprep«B  Schdnherr. 

abbreeiatus    Linn^.     Barbados,    Guade-  morpinicoHis Che vrolat.     Guadeloupe. 

loupe.  purveai  RoelofFa,     Antigua. 
eamma  Boheman.     Porto  Rico,  Haiti.  fufeacens  Boheman.     Guadeloupe. 

dutingu^idus    Boheman.      Porto  Rico.  f  iinici  Fleutiaux.     Guadeloupe. 

Guadeloupe. 

PropodflS  Schonhfrr. 
amalnlie  Waterhouse,     Jamaica.  quirutecimpunctatue  Olivier.     Porlo  Ric( 
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EzophthalmuB  Schdnherr. 


alboaqiuimosus  Sall6.    Haiti. 
aurariiu  Gyllenhal.    Guadeloupe. 
cinerascens  Fabricius.    Antilles. 
cosUUus  Gyllenhal.    Haiti. 
dovblieri  Gu^rin.    Haiti. 
eLegans  Gudrin.    Cuba. 
eleganixdus  Gyllenhal.    Martinique. 
esuriens  Cyllenhal.    St.  Bartholomew. 
excavatus  Rosenschoeld.    St.  Vincent. 
famdicus  Olivier.    Guadeloupe. 
glaucus  Olivier.    Antilles. 
haUiensis  Bovie.    Haiti. 
hieroglyphicus   Chevrolat.    Haiti. 
hybridus  Chevrolat.    Cuba. 
impressus  Fabricius.    Jamaica. 
imBqualis  Gyllenhal.    Haiti. 
jamaicensis  Bovie.    Jamaica. 
laetus  Olivier.    Haiti. 
Upidiis  Chevrolat.    Cuba. 
leucopterus  Gyllenhal.    Haiti. 
luctuostts  Gyllenhal.    Cuba. 
mirtinicensU  Chevrolat.    Martinique. 
maculosus  Chevrolat.    Cuba. 
mannerheimi  Boheman.    Haiti. 


marginaius  Olivier.    Guadeloupe. 
marmoreus  Gyllenhal.    Guadeloupe. 
novemdecimpuncUUus   Fabricius.    Antil- 
les. 
ohsoletus  OUvier.    Haiti. 
clwieri  Chevrolat.    Haiti. 
fictus  Gu6rin.    Cuba. 
pugnax  Olivier.    Antilles. 
ptdcher  Brown.    Jamaica. 
quadrUaenia  Chevrolat.    Guadeloupe. 
quadriviUatua  Olivier.    Haiti, 
var:  biguUaius  Fabricius.    St.  Thomas. 
regalis  Linn^.    Haiti. 
rohri  Fabricius.    Antilles. 
scalarU  Boheman.    Cuba. 
similis  Drury.    Jamaica. 
8ammeri  Rosenschoeld.    Cuba. 
spengleri  Linn4.    Porto  Rico. 
sphacdatus  Olivier.    Jamaica,   Haiti. 
squamipennis  Germar.    Haiti. 
svlphuratiLS  Chevrolat.    Cuba. 
tredecim-macidatus    Gu^rin.     Cuba. 
vitkUus  Linnd.    Jamaica. 


LachnopuB  Sch&nherr. 


aculicoUis  Gyllenhal.    Cuba. 
cereus  Gyllenhal.     Haiti. 
cdbomaculatus  Gyllenhal.    Haiti. 
argiis  Reiche.    Cuba. 
alramentaritLs  Gyllenhal.     Haiti. 
atdicus  Gyllenhal.    Haiti. 
aurifer  Drury.    Jamaica. 
calcaratiis  Olivier.     Antilles. 
campechianus  Gyllenhal.    Guadeloupe. 
cane8cens  Gyllenhal.    Haiti. 
chirographus  Olivier.    Antilles. 
chlorophanus  Gyllenhal.    Haiti. 
cansentaneu8  Perroud.     Haiti. 
curvipes    Fabricius.     St.  Vincent,    St. 

Bartholomew,  Guadeloupe,   Jamaica, 

Porto  Rico. 
denlipes  Perroud.    Haiti. 
granicoUis  Gyllenhal.     Haiti. 
guerini  Jacquelin  Duval.     Cuba. 
hirtus  Perroud.     Haiti. 
hispidus  Gyllenhal .    Cuba . 
incanditus  Rosenschoeld.     Haiti. 
interruptiu  Perroud.     Haiti. 


lineatoguUattia  Perroud.    Cuba. 
lineicoUis  Chevrolat.    Guadeloupe. 
memnonius    Gyllenhal.      St.   Bartholo- 
mew. 
mercator  Olivier.    Haiti. 
midtipunctaiua  Jacquelin  Duval.    Cuba. 
mundus  Gyllenhal.     Haiti. 
nivei-irroraijis  Jacquelin  Duval.     Cuba. 
planifrons  Gyllenhal.     Haiti. 
plebejua  Gyllenhal.     Haiti. 
plumipes  Perroud.    Haiti. 
poUinarius  Gyllenhal.    Cuba. 
proteus  Olivier.     Haiti. 
pruinosus  Gyllenhal.     Haiti. 
9eriepunctaius  Jacquelin  Duval.    Cuba. 
%parsimguUatus  Perroud.    Cuba. 
8plendidu8  Boheman.    Cuba. 
spretus  Gyllenhal.     Haiti. 
suhlineatus  Perroud.     Cuba. 
trilineatus  Chevrolat.     Porto  Rico. 
valgus    Fabricius.     St.    Bartholomew. 
villosipes  Boheman.    St.  Eustatius. 
vittatus  Gyllenhal.    Cuba. 


AnchoniU  Schdnkerr. 


angulu:ollU  Chevrolat.     Porto  Rico. 
asperieoUia  Suffrian.    Cuba. 
bitomis  Suffrian.     Cuba. 
caiiealus  F&hraeus.     Guadeloupe. 
clatkratus  Tkhraeus.     Guadeloupe, 
eribricollis  Coquerel.    Martinique, 
delauntifl  Chevrolat.    Guadeloupe. 
denticalaliia  Chevrolat.     Guadeloupe, 
guHdingi  FAhraeua.     St,  Vincent, 
hnpei   Fflhraeus,      St,   Vincenl.   Guadc- 

impreanus  FiLhracus,     St.  Vincent,  Gua- 
deloupe. 
inaequatia  FShraeus.     Guadeloupe, 
iiicrassalus  Suffrian,     Isle  of  Pines,  Cuba. 
indiis   FSbraeus.     St.   Vincent,    Guade- 


inlerruptus  F&hraeus,     Guadeloupe. 
laferlei  Fahraeua.     Martinique, 
Uprostta  Chevrolat.     Guadeloupe. 
UierTnwieri  ChevroUt.    Guadeloupe. 
magisUr  Faust.     Antigua, 
piiiger  Chevrolat.     Guadeloupe. 
pliatlicoUis    Chevrolat.     Guadeloupe. 
pudens  Fauat.     Guadeloupe. 
rufesceiis  Chevrolat.    Guadeloupe. 
rualicus  Suffrian.     Cuba. 
serielubercjitiitusFlthT&eus.    Guadelovipe. 

Martinique. 
serraias  Fabririua.     St.  Thomas. 
suillua    Fabricius,     Guadeloupe,    Cubii. 
troasulua  Clievrolat.    Guadeloupe, 
var:  cinigcr  Chevrolat.     Gua<lploup^. 
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EugnathUB  Schdnherr. 
squamifer  Boheman.     Cuba. 

Proznecops  Schdnherr. 

cognata  F&hraeus.     St.  Vincent.  postica  F&hraeus.     Guadeloupe. 

lunata  F&hraeus.     St.  Vincent. 

Cephalalges  Schdnherr. 
cubes  Gu6rin.     Cuba.  murinus  Boheman.     Haiti. 

LizuB  Fabricius. 
mervla  Suffrian.     Cuba.  tardus  Suffrian.     Cuba. 

StemuchUB  Schdnherr. 
insularis  Boheman.     Cuba.  vicinus  Fleutiaux.     Guadeloupe. 

HilipluB  Germar. 

gtUtatus  Boheman.    Haiti,  Cuba.  sinuaius  Boheman.    Guadeloupe, 

^ro  Gyllenhal.    Guadeloupe.  tripunctaius  Chevrolat.    Guadeloupe. 

rusticus  Boheman.    Cuba.  ustulcUus  Olivier.     Porto  Rico. 

Ephixnanu  Schdnherr. 
seiguttatus  Boheman.    Jamaica. 

Hydronoxnus  Schdnherr, 

argUlaceus  Suffrian.    Cuba.  peregrinus  Suffrian.    Cuba. 

brevirostris  Suffrian.    Cuba.  tessulatus  Suffrian.    Cuba. 

Smicronyz  Schdnherr. 
edbosignatus  Suffrian.    Cuba. 

Phyllotroz  Schdnherr. 

pallidus  F&hraeus.    St.  Vincent,  Guade-      litureUus  Suffrian.    Cuba, 
loupe.  variegatus  Suffrian.     Cuba. 

Ambates  Schdnherr. 
lateralis  Champion.     St.  Vincent. 

Rhopalotria  Chevrolat. 
dimidiata  Chevrolat.     Cuba. 

AttelabuB  Linn^. 

angidosus  Gyllenhal.     Cuba.  var:   anserinus   Germar.     Jamaica. 

amuitus  Gyllenhal.     Haiti,  Cuba.  fomicatus  Olivier.     Haiti. 

aureolus  Gyllenhal.     Cuba.  foveipennis  Suffrian.     Cuba. 

bipustulosus  Jekel.     Jamaica.  fmutabilis  Jekel.    St.  Paul. 

canalicuhtus  Olivier.    Haiti.  pidcheUus  Suffrian.    Cuba. 

cribrarius  Olivier.     Haiti.  saitellatus  GyUeriha}.    Cuba. 

denlipes  Fabricius.     Antilles.  sexmacxdatus  Chevrolat.     Porto  Rico 


dentipennii  Chevrolat.    Porto  Rico. 
ftaveacens  Bohcman,    Guadeloupe. 
fiafxis  Boheman.     Guadeloupe. 
grandis  Boheman,     Cuba. 
komuneulua  Gylienhai,    Guadeloupe, 
tti^rmus  Gylienhai.    St.  Bartholomew. 
kmgii  Fischer.     Porto  Rico. 
macromattia    Gylienhai.      St.    Bartholo- 

modicellue  Gylienhai.     Martiniqup,  Gua- 
deloupe, Cuba. 


■pulieariua  Boheman.    Porto  Rico. 

puncHpennia  Gylienhai.    Cuba. 

putio  Gylienhai.    St.  Bartholomew. 

rhamphoides  SufFrian.     Cuba. 

rufiro>tri$  Gylienhai.  Martinique,  Gua- 
deloupe. 

tutuTellus  Gylienhai.     Martinique,  Cuba. 

testaeeua  Boheman,  St,  Vincent,  Guade- 
loupe. Cuba, 

ligrinus  Suffrian.    Cuba. 

variegatus  SufFrian.     Cuba, 


bahamensia  Caaey.     Bah  an 


Hatnftba  Casey. 

dispersa  Caeey.     Bahama. 

Prlonomenu  Schoiiherr. 
ingutifer  Chevrolat.     Guadeloupe, 

Tyctaius  Srhihiliirr. 
ricapilliis  SufFrian.    Cuba,  discoloma  SufFrian.    Cuba, 
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CholUB  Germar. 
hiinierruptu8  Desbrocbers.    Antilles. 

Polydarcea  Schdnherr. 
zonatus  Swederer.    Guadeloupe. 

HomalonotliB  Schdnherr. 
Iherminieri  Cbevrolat.    Guadeloupe. 

Conotraohelus  Schdnherr. 

amoenua  Cbevrolat.    Guadeloupe.  ocularis  Cbevrolat.    Guadeloupe. 

cristaliLa  F&braeus.    Guadeloupe.  ruber  Cbevrolat.    Guadeloupe. 

diaconiiua  Bobeman.    Cuba.  ecapularie  Cbevrolat.    Guadeloupe. 

laaeulua  Bobeman.    Cuba.  serpenHnua  Bobeman.    Jamaica,  Cuba. 

maceriticB  F&braeus.    Gaudeloupe.  serripennia  Cbevrolat.    Guadeloupe. 

marginiceps  Cbevrolat.    Guadeloupe.  verticalia  Bobeman.    Cuba. 
niveicepe  Cbevrolat.    Guadeloupe. 

CleogontiB  Schdnherr. 

fairmairei    Coquevel.    Martinique.  trochilua  Olivier.    Haiti. 

proximua  Cbevrolat.    Haiti. 

Rh3rBSOxnatU8  Schdnherr. 

acicukUicoUie  Bobeman.    Haiti.  nigerrimua  Gyllenbal.   St.  Vincent,  Mar- 

criapicoUis  Bobeman.    Cuba.  tinique. 

ChalcodenntiB  Schdnherr. 

angularia  Cbampion.    St.  Vincent.  insularie    Cbevrolat.    Guadeloupe. 

ebeninue  Bobeman.    Cuba. 

Quiopenu  Perty. 

klugi  Gerstaecker.    St.  Jobn. 

NettarhinuB  Schdnherr. 
bilobue  Olivier.    Haiti.  mannerfieimi  Bobeman.    Porto  Rico. 

Acalles  Schdnherr. 

apicalis  Bobeman.    Cuba.  gonoderue  Cbevrolat.    Guadeloupe. 

dunarU  Cbevrolat.    Guadeloupe.  acapularie  Cbevrolat.    Guadeloupe. 

errans  Bobeman.    Guadeloupe.  «o2i(iu«  Cbevrolat.    Guadeloupe. 

Tylodes  Schdnherr. 

huUatue  Bobeman.    Cuba.  quadripliccUua  Jacquelin  Duval.    Cuba. 

kUicoUia  Bobeman.    Cuba.  auhfaaciaiua  RoBenachoeid.    Guadeloupe. 

neglecltia  Cbevrolat.     Guadeloupe. 


HollcoiyneB  Walirlioiint. 
longimanua  Waterhouae.     Jamaica. 

Cryptorrhynchus  llliyrr. 


batata  W  aterhouse.     Barbados. 
bujonijis  Jacquclin  Duval.     Cuba. 
eapueintis  Chevrolat.     Guadeloupe. 
cingulum    Gyllenhal,     Guadeloupe. 
elainger  Chevrolat.    Guadeloupe. 
clencits  Chevrolat.     Guadeloupe. 
coTtjcatts  Boheman.     St.  Vinccnf,  Gua- 
deloupe 
euha  Boheman,     Cuba. 
dccimgvttatut  Chevrolat,    Guadeloupe, 
dentatus  Che\rolat.     Guadeloupe. 
difficihs  Boheman.     Cuba. 
dimtdtalus  Boheman.     Cuba. 
fronloha  Boheman.    Cuba, 
impuralus  Boheman.    Jumaieii. 
infcmah-.  Chevrolat.     Guadeloupe. 


inaularis  Ilosenschocld.    Guadeloupe. 
Uvidipus  Boheman.     Cuba. 
futdulosus  Chevrolat.     Guadeloupe. 
otwaui  Boheman.     Haiti. 
quadrifoveatus   Chevrolat,     Aniilles. 
qiiadri  pun  dolus     Chevrolat.     Guade- 

raims  Boheman.     Cuba. 

aexcostatus  Chevrolat,    Guadeloupe. 

vaeillalus  Boheman.    St.  Vincent. 

var:  le/iorinus  Chevrolat.     Guadeloupe. 

var:  ddiimbalus  Roaenschoeld.     Guade- 

var:    oriinlijiviiTiis    Chevrolat.     Guade- 
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DUpophorUB  Chevrolat. 
hicif cuius  Kirsch.    Cuba.  drcvlxAS  Boheman.    Cuba. 

OraphonotUB  Chevrolat. 

guadelupensis   Rosenschoeld.    Guade-        baUeatus  Sahlberg.    St.  Bartholomew, 
loupe. 

CoBlostemuB  Schdnherr. 

(dtemans  Boheman.    Guadeloupe.  basalis  Chevrolat.    Guadeloupe. 

armipes  Boheman.    St.  Vincent,  Guade-  crucifer  Chevrolat.    Guadeloupe. 

loupe.  grisescens  Chevrolat.    Guadeloupe. 

aunUentits  Chevrolat.    Guadeloupe.  polydais  Chevrolat.    Guadeloupe. 

Cylindrocor3mu8  Schdnherr. 
thoracicus  Chevrolat.     Guadeloupe.  • 

Hammacerus  Chevrolat. 
delauneyi    Chevrolat.     Guadeloupe. 

Macromenu  Schbnherr. 

» 
davipes  Boheman.    Cuba.  lanipes  Olivier.    St.  Lucia,  Guadeloupe. 

cuUricollis  Chevrolat.     Guadeloupe.  Iherminieri  Boheman.    Guadeloupe. 

CopturUB  Schdnherr. 
lineolaius  Chevrolat.     Guadeloupe.  periurhaius  Gyllenhal.    Jamaica. 

Trsrpotes  Schdnherr. 
guUdini  F&hraeus.    St.  Vincent. 

Nanus  Schdnherr. 

uniformis    Boheman.     Guadeloupe,  eryihrurus  Chevrolat.     Guadeloupe. 

Haiti,  Porto  Rico,  Cuba. 

Pyropus  Schdnherr. 

cyaneus  Herbst.    Jamaica.  sapphirinus  Gyllenhal.    Jamaica,  Cuba. 

PeridinetUB  Schdnherr. 

conceniricus  Olivier.     Porto  Rico,  Haiti.  roeseli  Boheman.    Cuba. 

insignis  Chevrolat.     Guadeloupe.  signaius   Rosenschoeld.     Porto   Rico, 

maculatus  Rosenschoeld.     Cuba.  Cuba. 

poeyi  Jacquclin  Duval.     Cuba. 

DiorygoxneruB  Scfidnhirr. 
insolens  Boheman.     Jamaica.  snbslrialiis  Boheman.     Cuba. 

Pantoteles  Schdnherr. 
variabilis   Chevrolta.     Guadeloupe. 


Centrinus  Schonlierr. 

arcufaida  Chevrolat.     Guadeloupe.  pcrscilus  Horbst.     Grenada. 

ebeiiiiius   Bohcman.    Guadeloupe.  po(i(it* Chevrolat,    Guadeloupe. 

lana/aucis  Clievrolat.     Guadeloupe.  pvlchellus  Clievrotat.     Guadeloupe. 

penicellus  Herbst  vnr:  toTiieTilosua  Klug.  punctatissimus  Boheman.     Cuba. 
Cuba. 

Anotiscus  Desbrockers  ik-t   J-^ea. 
wmbtficdiHs    Desbrochers.     Guadeloupe. 

Cyrionyx  Fimxt. 
albogultatits    Champion.    St,  Vincent. 

Cytindrocenu  .'iclMnherr. 
insutaris  Champion.     St,  Vincent. 

Subfamily  .Apconis.b. 
Cylas   Lalreille. 
Fabricius,     JaraaJcii,  Cuba. 
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Apion  HerbsL 

macuUiralha  Suffrian.    Cuba.  suibcBneum  Gerstaecker.    Porto  Rico. 

nigrosparsum  Suffrian.    Cuba.  vestiium  Gyllenhal.    Haiti. 

portoricanum  Gerstaecker.    Porto  Rico. 

Family  LXVII.     BRENTHID^E. 

Taphroderes  Schonherr. 
aexmacidcUus  Boheman.     St.  Vincent. 

StereoderxnUB  Lacordaire. 
exUis  Sufifrian.     Cuba. 

TrachellEUB  Schonherr. 

linearis  Sufifrian.    Cuba.  tenuis  Sufifrian.    Cuba. 

simplex  Sufifrian.    Cuba.  undmanus  Boheman.    Cuba. 

Arrhenodes  Schonherr. 
turbatus  Gyllenhal.     Haiti. 

EstenorrhinuB  Lacordaire. 

forcipitiger  Gyllenhal.     Cuba. 

Balophortui  Schonherr. 

macukUus  Oliver.     Haiti,  Porto  Rico.  schemherri  Mannerheim.    Haiti. 

militaris  Olivier.    Cuba.  simplicicollis  Sufifrian.    Cuba. 

manUis  Olivier.    Haiti.  spinosus  Gyllenhal.    Haiti. 

nasutiLS  Fabricius.    Jamaica,  Haiti.  strigicoUis  Lac.    Cuba. 

RhaphidorrhynchUB  Schdnherr. 
nitidicoUis  Gyllenhal.     Guadeloupe. 

Brenthus  Fabricius. 

anchorago  Linn4.     Guadeloupe.  volvulus  Fabricius.    Haiti,  Cuba. 

turbatus  Boheman.     Cuba.  fvulneratus  Schdnherr. 

AcratlU  Lacordaire. 
monilis  Fabricius.    Antilles.  suhfasdatus    Boheman.    Guadeloupe 

Ulocenu    Dolman, 
bicaudatus  Sufifrian.     Cuba. 

Family  LXVIII.     COSSONID.E 
(formerly  CALANDRID.E). 
Rhynchophonis  Herbst. 
palmarum  Linnd.     St.  Vincent,  Guadeloupe,  Trinidad. 


fatUu  Boheman.  St.  \'inci 
aciciita  WoDanton.  Cuba. 
mimeticiis  Horn.  Gronadin 
luloiUi  I.pcoiilc.     Cuba. 


Stonotrap«s  Wnltmi'. 

Dryotribus    Horn. 

s,  Musti<|iic. 

Oononotiu   Lcconk 


CoasonUB  Chi 


•iW'. 


ean<Uiculatue  Fabricius.     Porto  Riro,  pyriroslris  Bobemaii.     Haiti, 

cubat  IJohpni.in.     Cuba.  sjtathulii  Bulicmiin.     Grciiacia,  Jamaica, 
guiJdingi  Bohemaii.     iSl,  Viiiftnt.  Cuba. 

hamiUoni  Champion.     Cuba.  mibcoslalus  Bohptnan.     Cuba. 

impreisus    Boheiiian.     Jamaica,  Ciibii.  Ihonicicu  Ba\wnian.     St.  ^'inccnt, 

acrohtciitalwlnnltis   Bobcmaii.      St.  Vin-  vidrwriiln-i  llligcr.     I'orto  llico, 
ceni,  Gua-lcl.»i]ir, 

Stenomimus  Wnll'i.-^ion 
pp.  7  Champion.     Autilli's. 
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RhsmcolUB  Germar. 
durnbia   Boheman.    Grenada,    Cuba. 

StenancyluB  Casey, 
eoloniboi  Casey.    St.  Vincent,  Jamaica,  Cuba. 

MacrorhycoluB  WoUaston. 
linearis  Leconte.    Grenada,   Mustique,  Grenadines. 

Family  LXIX.    PLATYPODIDiE 
(formerly  included  in  SCOLYTIDiE). 

PlatsrpuB  Herhst. 

apertus  Chapuis.    Guadeloupe.  poeyi  Gu6rin.    Guadeloupe,  Cuba. 

areolatiLS  Chapuis.    Cuba.  schaumi  Chapuis.    Porto  Rico. 

erichsoni  Chapuis.    St.  Thomas.  subcostatus    Jacquelin    Duval.    Guade- 
laetricollis  Chapuis.    Guadeloupe.  loupe,  Porto  Rico,  Cuba. 

midsanii   Chapuis.    Guadeloupe. 

Family  LXX.     IPID.E 
(formerly  SCOLYTIDiE). 

Hypothenemus  Westwood. 
eruditus   Westwood.     Nevis.  plumericB  N5rdlinger.    Haiti. 

ChraxnesuB  Leconte. 
rotundatiLS    Chapuis.    Guadeloupe. 

CryphaluB  Erichson. 

inops  Eichhofif.    Guadeloupe.  ohscurus  Eichhoff .    Antilles. 

moschatus  Schaufuss.    Guadeloupe.  setosus  EichhofF.    Guadeloupe. 

ohscurus  Ferrari.     Cuba. 

Ips    DeGeer. 
interatitialis  Eichhofif.    Jamaica. 

Dryocoetes  Eichhoff. 
carbonarius  Ferrari.     Cuba. 

Coccotrypes  Eichhoff. 
pygmcBus  Eichhoff.     Haiti. 

PityophthoniB  Eichhoff. 
concentralis  Eichhoff.     Cuba. 


Family  LXXl.     ANTHRlBID.Ii;. 


FtTChodoroB  Schdiihen. 


anguldlus  Siiffriau.     Cuba. 

angvlatus  SuSrinn,     Cuba. 
balteatua  GyUcnIiitl,     Antilles, 
confusus  Suffrian.    Cuba. 
feralis  Boheman.     Cuba. 
fueeipennis  Suffrian,     Cuba. 
gracUieornia  Suffrian,    Cuba, 
prtseus  Suffrian.     Cuba. 


Tropider«8  SclUmbcrr. 

luncus  Flihraeus.  Cuba. 
modeslua  Suffrian.  Cuba. 
ohsolelus  Sufl'rian.  Cuba. 
paniilus  Suffrian.  Cuba. 
e^xverrucatus  Suffrian.  Cuba. 
xordidu4  Suffrian.  Cuba. 
Bariolosus  Suffrian.  Cuba. 
EugonUB  Schoiiherr. 


derniesloiiks  Suffrian 


Cub).. 


ToXOnOtUB    l.nroriliiirr. 
fascictdaris  Schonherr.     Cuba.  (nVi/Acrcu^n/iis  Suffrian.     Cuba. 

Notioxenus  WoUtixion. 
paUipes  Suffrian.     Cuba, 
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ArsBOceniB  Schdnherr. 
lineicoUis  Chevrolat.    Guadeloupe. 

NeanthribiuB  Jordan, 
sp.  ?     Antilles. 

QoniocloeuB  Jordan, 
acerbue  Boheman.    Cuba. 

HomocloeuB  Jordan. 

vestUus  Jordan.    Antilles.  caliginosus  BohemaD.    Cuba. 


AgatbLspa,  457. 
Aglaostola,  430. 
Agrilua.  430. 
Agrbtes.  428. 
Agrj-pnella.  427. 
Ahflsvems,  416. 
Airora,  422. 
Alans,  426. 
AleidioH,  450. 
Alecton,  431. 
Alegorin,  462. 
Aleochura,  407. 
AUecula,  465. 
ALLEcruD.B,  464. 
Allorhinn,  442, 
Alphilobius.  463. 
Ambates,  471. 
.^mblygnathus,  394. 
Amphierossus,  421. 
Amphionycha,  450. 
Anirdus,  463. 


396 


Aphelogeni 
^PKODllVB    439 
Aphodiiis    439 
Aphthona    456 
Apion    477 
\pioMN»    476 
\popellus   404 
Apotomoderes    4 
Aproxtuniis    416 
Arfcocerus   481 
Ar!P8|)or    445 
ArdislouiiM    395 
\rThaba?u^    462 
Arrhenixle^    477 
Arrhipii   42t 
^rtlimlips    409 
Vrtipii-    470 
■\-.becc-tt   454 
\«phTr-i    4i7 

Aspidoniorpli 


305 
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Aspisoma,  432.  BavcBiDs,  459. 

Aateriza,  459.  Bruchus,  459. 

AstyluB,  433.  BDFRBBTtD.«,  429. 

AUeniuB,  439.  Bupreatis.  430. 

Atholus,  419.  Bura,  410. 

BvitBUiD^,  423. 

BythiiK^aster,  402. 

Bythinoplectua,  401, 


AttagenuB,  417. 
Att«labus.  471. 
Aulicus.  433. 
Aulonothroamis,  428. 
.-VuloDJum,  413. 
Azya,  411. 

Bacanius,  418. 
Bactridium.  416,  422. 
Balega,  401. 
Baliosus,  457, 
BariB,  476. 
Balonota.  458. 
BelonuchuB,  406. 
Belophorus.  477. 
Bembidiutn,  393. 
Berdura.  402. 
Berginus.  417. 
Beroaus.  399. 
BidesBus.  398. 
Blapkla,  464. 


Blepharida,  457. 
BolitobiuB,  407. 

435. 
436. 
Boat  rye  hua,  436. 
Hotanobiua,  472. 
BothridereB,  413. 
Boirodua.  413. 
Bot>iiellB,  411. 
Brachinua,  397. 


Cacostola,  449. 
OelocceliuB,  400. 
CaUia,  426. 


CalliiTbipia,  424. 
Callomegaa,  443. 
CalocoBmoB,  451. 
Calopteron,  431. 


9a 

Cad AB  !!>.«,  393. 
Carabin.g,  393. 
Carabus,  397. 
Carcinops,  418. 
Cameadea,  450. 


Cat^lsiDua,  414. 
Catolethrua,  478. 
Catorama,  435. 
Cautomus,  414. 
461. 

471. 


Bromiudea,  446. 


Ceraspia.  440. 
Ceraloois,  437. 
Cereyon,  400. 
Cerotoma,  454. 


CioiD.E,  436, 
Cis,  436. 

ClSTELlD.E,    4B4. 

CladU,  410, 
Ciavipalpus,  440, 
Cleis.  410. 
Cleogorms.  473. 
CLERiu.f:.  433, 
Clinidiuni,  -lli). 
la,  395. 


Cla-ol 


,  440. 


Cneniida,  441. 
CneoglosHa.  424. 
Cnodaloii,  464. 
C0CCIXELLID.E,  409 
Coecolrj'pcs.  479. 
Ctt'lotles.  439. 
Cu'Wicnius,  475. 
C<i'lolaxia,  4(50. 
Col;uii>is,  4.13. 
Cola.>itiis.  421. 


Cratamorplius,  431. 
Creophiius,  405, 
CrepidiiiK,  426. 
Crepidodera,  455. 
CryphaliLs.  479. 
Cn.-pticu8,  461. 
Crv-ptobium,  405. 
Crypt  ofe|)lialus,  452 
Crj'ptORiialliu,  411. 
Crj-ptolaeiuiia,  411. 
Crvptaiiiorpha,  416. 
Cryfi 
CltTPn 
Crypt  ophagiLS,  41". 
Crj-ptopliilus,  416. 
Crjptorrhyiichus,  474, 
Cr>-ptozoon,  414. 
Cidiiacantlia,  465. 
ClPHiHes,  461. 
Cdlm-cob.  443, 
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Cycloneda,  410. 
Cylaa,  476. 
Cylindera,  446. 


Diphaulaca,  456. 
Diploccelug,  412. 
DiplotaxiB,  440. 
Discoloma,  412, 
Discophorua,  475. 
DiaoDycha,  456. 

458. 


Cyrtosoma,  463. 
DacoderuB.  460. 


Decarthron,  402. 
Deiiiocrat«8,  441. 
Demothispa,  457. 
Dendrobiaa,  448. 


Drycothea.  451. 
Dryocffites,  479. 
Dkyopid*.  423. 
Dryotribua,  478. 
Dynastes,  442. 
Dyscinetua.  442. 
Dysmerus,  416, 
Dyti8cid,«,  397. 

Ebceua.  433, 
Eburia.  445. 


111,445. 
Elatebid.«,'426. 
Elateropsis,  444. 
Elytrogona,  458, 


Diachus,  452, 
Dialexia,  411, 
Diaprepes,  408, 
Diaslolinus,  400, 
Dibolocelus,  39!), 
Dii^rca,  430. 
Dicrepidius,  426. 
Diestola,  406. 
Dinetites.  399, 


Epilachna.  411. 
Bpiphanus,  437, 


Exema,  452. 
Exochomus,  410. 
Exophthalnius,  469. 
Falagria,  407. 
Fornax,  425. 
Fualiger,  402. 

Calwita,  .■JOT. 
Calerucella,  454. 
Oaleruclerud,  433. 
GiiUeruRidio,  396. 
Gasterortri'us,  474. 
Geotrupe.s.  439. 
Ciibbium,  434. 
GlobicomU,  418. 
Glyphonyx,  428. 
Glyptina,  4.W. 
Glyplotup,  463. 
Gnathocerus.  462. 
Golofa,  442. 
Goiiioctri-iis,  4K1. 


Hemipeplu'i    41  ^ 
Hemirhipus   426 
Hephialtes   444 
Heniij^ophaga    455. 
Hesiodii-j    46J 
Helcrachthea    446 
Helerarlhron    435 
HeteraspLs   453 
Hftebixeride   424. 
Ilcterocerus   424 
Helcroderea    427 
Heterolitus   40S 
Hcterophotmua  432. 
Heterops   447 
HewcoluH   480 
HcULorhorus,  423 
Hilnrotcs  420 
liiliplu?   471 
Ilippoiiuii 


419 


,  41S. 
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HoUbub,  400.  iHchynia,  412. 


Homophyb,  457. 
Hopatrinua,  461, 
HopUndria,  407, 


Ithris,  414, 

Jubus,  401, 

Laccophilus.  398. 
394. 

440. 


Hylophilus.  467. 
Hyperaepis.  411, 
Hypocaeeus,  4 IS. 
Hypolampsjs,  455, 
HypolithuB,  394. 
Hypomedon,  405. 
403, 
465. 


Hypsionia,  449, 
Hypsonotus,  470. 
H>p(ioniH,  406, 

IcciuB,  462, 
Idolia,  418. 
InopcpluB;  415, 


I  PI 


;.  47!>, 


IpB.  479, 

Ischiocentra, 
Iwhio<lontu»i 
Inch  ion  opIiiH 
Ischnomcra, 


Laeconotus,  414. 
Lasioderma.  434. 

421. 
Lathridius,  421. 
Lathrobium,  405, 
Lalhropus,  416. 
Ldjia,  39C. 
Lwontea,  432, 
Leiopleura.  431. 
Lema,  451, 
Lembodes,  474. 
Lemnis,  413, 
Lcptaciiius,  406. 
I^eptobia,  435. 
Leptophirus,  40.'J, 
LeptoBlyluB.  450, 

397. 
Lept  urges,  450, 
Leucocpm,  454, 
LeufOlhyrc 


I-igj-n 


I,  442, 


lanihobaris,  470. 
Liodoritia.  419, 
LioBlilbuB.  4I)!I, 
l.ispitiUB.  403, 


Lu> 


'.  42!l. 


M 


476. 


Macrorhycolus,  479. 
Macros iagon,  467. 
Maerostola,  420. 
Malachid.g,  433. 
MalaroBonm,  454. 
Klallodon,  44;). 
Mallosoma,  447. 
Masoreus,  396. 
Maslacanthus,  451. 
MastogeniuB.  431. 
Megadytes,  3S7. 
Megapenthes,  427. 
MegiUa,  409. 
Megistops,  457. 
Melandkyid.g.  4G5. 
MplanLapa,  457. 
Melaiiophila,  430. 
M  elan  opt  halm  It,  421. 
Mda.-.«ma,  iHS. 
Mclh:i,4()l. 


MordcllisCei: 
Morio.  395. 


Morosophus.  437. 

MYCBTOPHA0ID.f:,  417. 

Myophrous,  453. 
Mynnedonia.  407. 
Myrniolamia,  450. 
Mystrops,  421. 

Nacerdea,  465. 
Nanilla,  44$. 
Nnmis.  475. 
Napochus,  401. 
Nausibius.  416. 


Nai 


i.  464. 


Xeniilhribius,  481. 
Ncorobia,  434. 
Xeda.  410. 
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Neleides,  437. 
Neleus,  437. 
Nematidium,  413. 
Nematodes,  425. 
Nemato^atha,  467. 
Nemosoma,  422. 
Neoclytus.  447. 
Xeocorus,  446. 
Neocyphus,  468. 
Neolara,  407. 
Neotrichus,  413. 
Nephanes,  408. 
Nettarhinus,  473. 
Ninus,  437. 
NirmuLiDiE,  419. 
Noda,  453. 
Nodonota,  453. 
No8odendron,  423. 
Nothopleurus,  443. 
Notoxus,  466. 
Notioxenus,  480. 

Ocholissa,  414. 
Ochthispa,  458. 
Octotoma,  458. 
Ocypus,  406. 

(EDEMERIDiG,  465. 

(Edionychis,  455. 
Olbius,  448. 
Omalodes,  419. 
Omalium,  403. 
Omophron,  397. 
Omoplata,  458. 
Omototus,  455. 
Oncideres,  449. 
Oncocephala,  458. 
Oniticellus,  438. 
Onthophagus,  438. 
Oocyanus,  412. 
Oodes,  395. 
Ophistomis,  446. 
Ora,  424. 
Oreodera,  449. 
Orthomegas,  443. 
Orthoperus,  409. 
Orthopleura,  433. 
Orthosoma,  444. 
Osorius,  404. 
Otidocephalus,  472. 


Oxacis,  466. 
Oxyderes,  468. 
Oxydrepanus,  395. 
Ox>'gona,  456. 
Oxymerus,  448. 
Oxyp terns,  474. 
Oxystemus,  419. 
Oxytelus,  404. 
Ozognathus,  434. 
Ozolais,  461. 

Pachneus,  468. 
Pachybrachys,  451. 
Pachydrus,  399. 
Pachymerus,  459. 
Pachyteles,  396. 
PflBderomimus,  405. 
Psedenis,  404. 
Pagiocems,  480. 
Pakeothona,  457. 
Palaminus,  404. 
Pallodes,  420. 
Panagseus,  395. 
Pandeletejus,  468. 
Pantomallus,  445. 
Pantoteles,  475. 
Paracymus,  400. 
Paradomorphus,  430. 
Paralindria,  419. 
Parandra,  443. 
Paratenetus,  463. 

PARNIDiE,  423. 

Paromalus,  418. 
Parosus,  404. 
Passalid^,  437. 
Passalus,  438. 
Passandra,  415. 
Paxillus,  437. 
Pedilid^g,  466. 
Pelidnota,  441. 
Pelonium,  434. 
Pelonomus,  423. 
Pelosoma,  400. 
Penthelispa,  413. 
Pentilia,  411. 
Pentispa,  458. 
Pentomacrus,  446. 
Peranus,  419. 
Pericompsus,  393. 


Photuris.  432. 
Phniieta,  448. 
Phylblreta,  456. 
Phyllirtrox,  470. 
Physimerus,  455. 
Physorhinus.  427. 
Phytohis.  440. 
Piestus,  4ft3. 
Piiiophiliis,  404. 
Pinotus,  438. 
Pilyophthorus,  479. 


Plalai 


!.  415. 


PtateroM,  431. 
Platohenis,  417. 
Plalydenia,  462. 
PlatyliLs,  4110. 
PloivniiK.  :m. 

I'L.\T\'P(JUII».E.  479. 

Plalypilit,  479, 
rlut>-stethuH,  404, 


rifrl 


i.  440. 


I,  448. 


Pseudodoiratoma.  435. 
Pseudofustiger,  403. 
Paeiidomus,  474. 
pBeudopHchymenis,  459. 
I*Biloptcni,  429. 
PByllohora,  410 
Ptenidium,  408. 
Pterorycloii,  480. 
PterjTC,  408. 
PTIUD.E.  408. 
Ptilliiim.  408. 
Ptilodactyta,  424. 
Ptin-id.b,  434. 


Ptin 


i,  434. 


Plyohoderps,  480. 
Plyrh(Klc9.  44«, 
Plyi-hol  Hchus,  43S. 
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Pythidjb,  465. 

Ramecia,  401. 
Reichenbachia,  402. 
Rhabdoptera,  453. 
Rhacius,  464. 
Rhagomicrus,  425. 
Rhantus,  398. 
Rhaphidorrhynchus,  477. 
Rhexinia,  402. 
Rhina,  478. 

RHIPIDOCERIDiE,  424. 

Rhipidandrus,  461. 
Rhipidophorus,  467. 
Rhipiphorid^,  467. 
Rhipiphorus,  467. 
Rhizopertha,  436. 
Rhizophagus,  421. 
Rhombodera,  396. 
Rhopalotria,  471. 
Rhymbus,  411. 

RHYNCERIDiE,  424. 

Rhynchites,  472. 
Rhynchophorus,  477. 
Rhyncolus,  479. 

RHYSODID.B,  415. 

Rhyssomatus,  473. 
Rutela,  441. 
Rypobius,  409. 

Sacium,  409. 
Saprinus,  418. 
Saprosites,  439. 
Scalenarthrus,  402. 
Scalidia,  415. 

SCAPHIDIIDiE,  408. 

Scaphosoma,  408. 
Scaptes,  461. 

SCARABAEID.«,  438. 

Scarites,  395. 
Schematiza,  454. 
Schist oceros,  436. 
Schoenicus,  460. 
Sciocharella,  405. 
Sciocharis,  405. 
Scirtes,  424. 

ScOLYTIDiB,  479. 

Scopa?u8,  405. 

SCYDMiENIDiE,  400 


Scydma?nus,  401. 
Scymnillus,  410. 
Scymnus,  411. 
Scymnuseutheca,  434. 
Scyphophorus,  478. 
Selenis,  458. 
Selenophoms,  394. 
Sellio,  461. 
Semiotus,  426. 
Sericoderus,  409. 
Silis,  432. 
Silvan  us,  416. 
Sitodrepa,  434. 
Sitophagus,  463. 
Smicrips,  419. 
Smicronyx,  471. 
Sraicrus,  408. 
Smodicum,  444. 
Solenoptera,  444. 
Sophrajna,  456. 
Sosthenes,  465. 
Sosylus,  414. 
Spalacopsis,  449. 
Spasalus,  438. 
Spermophagus,  460. 
Sphixdid.e,  437. 
Sphindus,  437. 
Sphenophorus.  478. 
Stamnoderus,  404. 
Staphylikid.e.  403. 
Statira,  465. 
Steirastoma,  450. 
Stelidota,  420. 
Stenancylus,  479. 
Stenocrepis,  395. 
Stenodontes,  443. 
Stenolophiis,  394. 
Stenomimus,  478. 
Stenotrupes,  478. 
Stenous,  395. 
Stereodermus,  477. 
Sternuchus,  471. 
Stethoxus,  399. 
Stictosoinus,  443. 
Stilboides,  409. 
Stilicopsis,  404. 
Stilomcdon,  405 
Stizocera,  446. 
Strategus,  442. 


Temnochila,  422. 
Tem.vochilid*;,  422. 
Tekebbiokid*:,  460. 
Tenebrioides,  422. 
TeretriuB,  419. 
Tethlijiimena,  446. 
Tethystola.  449. 
TetrabothymuH,  470. 
Teiracha,  303. 
Tclragouoschema,  430. 
Telraonyx,  467. 
Tetrapriocera,  436. 
ThAllassa,  410. 
Thonoclerus,  433 
Tharops,  425. 
Thprmoiiectfs,  398. 
Thesiaslps,  401. 
Thitiohius,  404. 
Thiiiceharis,  40o. 


Thio: 

Thoiialni 


416 


!,  431. 


TyphiiLs,  472. 
Tylocerus,  433. 
Tykxiea,  473. 
Typhffia,  417. 
Typophorus,  463, 
Tj-rta-us,  414. 

Uloncnis,  477. 
Uloma,  474. 
Ulosonius,  474. 
riosonia.  463. 
Uroxys,  438. 

Verroides,  438. 

Xanthocomiis,  409. 
Xantliolinus.  406, 
Xexanchorinua,  423. 
Xylfhorlis,  480. 
Xyleiidiis,  434. 
Xyl(ihii>p.a,  1,30. 
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Xylographus,  435.  Zagl3rptoides,  476. 

Xylomeira,  436.  Zaglyptus,  476. 

Xylopertha,  435.  Zaplous,  449. 

Xyloryctes,  442.  Zonitis,  467. 

Zophobas,  463. 
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Article  XXXI.— INSECTS  OF  FLORIDA. 

II.  HEMEPTERA. 

H.  G.  Barber,  Roselle  Park,  N.  J. 

Mr.  E.  P.  Van  Duzee  in  his  "Observations  on  Some  Hemiptera  taken  in 
Florida,  in  the  Spring  of  1908,"  published  in  the  Bulletin  of  the  Buffalo 
Society  of  Natural  Sciences,  1909,  pp.  149-230,  included  mainly  those 
species  which  he  had  collected  during  his  four  weeks*  trip  in  that  state.  He 
refrained  from  incorporating  the  material  in  Mrs.  Annie  Trumbull  Slosson's 
collection,  for  the  determination  of  which  he  is  so  largely  responsible.  The 
reason  for  this  was  that  he  hoped  she  could  be  induced  to  publish  independ- 
ently a  list  of  the  species  in  her  very  fine  collection  which  she  has  gathered 
as  a  result  of  her  own  efforts  on  her  numerous  trips  to  Florida.  Mrs. 
Slosson,  feeling  rather  disinclined  to  publish  such  a  list  and  learning  that  the 
American  Museum  of  Natural  History  proposed  to  make  a  much  needed 
general  survey  of  the  insects  of  the  state,  very  generously  allowed  me  to 
make  free  use  of  her  records  of  capture  in  the  hemiptera.  As  will  be  ob- 
served the  bases  of  this  list  are  the  records  of  Mr.  Van  Duzee  and  Mrs. 
Slosson's  collection.  I  have  been  able  to  add  numerous  sp)ecies,  several  of 
them  new,  from  the  study  of  material  taken  by  Mr.  William  T.  Davis  who 
has  made  three  trips  to  Florida  and  from  the  results  of  the  two  expeditions 
of  the  American  Museum  of  Natural  History.  The  hemiptera  obtained  by 
Mr.  George  P.  Engelhardt  in  the  fall  of  1911,  those  collected  by  Mr.  Charles 
E.  Sleight  in  the  early  autumn  of  1913  and  the  collection  of  the  Florida 
Experiment  Station,  situated  at  Lake  City,  also  passed  through  my  hands 
for  study.  Professor  C.  W.  Johnson  of  the  Boston  Society  of  Natural 
Sciences,  kindly  transmitted  a  list  of  hemiptera  taken  by  him,  chiefly  at 
St.  Augustine,  a  number  of  years  ago  and  identified  by  Mr.  P.  R.  Uhler. 
Likewise  Mr.  W.  L.  McAtee  of  the  U.  S.  Biological  Survey  furnished  me 
some  valuable  records.  With  the  kindly  cooperation  of  the  authorities  at 
the  U.  S.  National  Museum  I  was  allowed  to  examine  and  make  notes  of  the 
Florida  material  in  the  collection  largely  gathered  by  Schwarz,  Hubbard 
and  Ashmead.  Mr.  Otto  Heidemann  and  Mr.  Nathan  Banks  also  kindly 
gave  me  some  records  from  their  collections.  I  have  been  able  to  supply  a 
number  of  additional  records  by  searching  through  the  publications  of  the 
principle  hemipterists,  notably  Uhler,  Bergroth,  Ball,  Baker,  Osbom  and 
Kirkaldy.     There  are  also  included  a  number  of  hemiptera  from  my  own 
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investigation  to  the  hctt'roptera  because,  being  more  especially  interested 
in  it,  1  have  collecteti  (iata  sufficient  to  (iruw  certain  deiiuctions  therefrom. 
The  following  diagram  will  Iwst  serve  to  graphically  represent  the  source 
of  each  of  the  geographical  groups,  represented  in  the  fauna,  in  their  proper 
proportion. 

An  analysis  of  these  figures  shows  that  about  12^%  or  4C  species  are 
strictly  Floridian,  so  far  as  tlie  records  are  known;  only  23  or  a  little  over 
fi^  are  common  to  Florida  and  the  West  Indies  and  the  greatest  number, 
141  or  about  389i  are  restricted  to  Florida  and  the  United  States.  The 
remaining  162  species  are  largely  contributed  from  Central  America  either 
by  way  of  the  i'nited  States  or  by  the  West  Indies.  It  is  a  well  recognized 
fact  that  the  vast  majority  of  our  heniiptcra  have  spread  northwardly  from 
Mexico,  extending  as  far  as  the  conditions  of  environment  would  suit  them, 
in  the  United  States.  It  is  comparatively  easy  to  trace  one  line  of  this 
dispersal  by  way  of  tlie  gulf  strip  into  Florida.  The  West  Indian  contingent 
in  the  Floridian  fauna  can  be  accounted  for  oTily  by  accidental  introduction 
mainly  through  the  \-arious  channels  of  commerce.  I  am  much  inclined 
lo  doubt  the  pos.sibility  of  hcndptera  surviving  the  long  submergence  neces- 
sary for  the  water  transit  over  the  intervening  distance.     Wind  c 
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can  have  been  responsible  for  the  possible  introduction  of  a  few  of  the  larger, 
stronger  fliers  among  the  hemiptera,  especially  when  this  wind  attains  the 
violence  of  a  West  Indian  hurricane  and  provided,  of  course,  that  the 
wind  is  in  the  right  direction. 


Fig.  1.  Tbe  area  of  Che  circle  represenla  the  number  of  specleiof  Heceropter*  recoi-ded 
from  Klorlda.  Etch  BC«iiient  la  approilm&wly  proportional  to  thenumberofspecl«Bln  the 
respecUvo  geographic  group.  The  flguro*  give  the  actual  number  of  ipeclM.  By  "  U.  8." 
should  be  undvratood  the  United  States  exclusive  of  Florida. 


Sub  Order  HETEROPTERA. 

CaUicorixa  koUani  Fieb.     "  Florida"  (Kirkaldy  and  Bueno  Cat.). 
Ardoamta  (Cctrixa)  abdominatia  Say.     "Florida"  (Bank's  Cat.}. 
Arctocorisa   {CoHxa)  retieulata  Gu£r.      Charlotte  Hart)or  and  Btacayne   Bay 
(Mm.SlosBon);  Punta Gorda.  Nov.,  Ft.  M yen'  Nov., Tituaville.  Nov.  (A.M.N. H.). 


Belosliima  (Zaifha)  auTantiaeum  I^iily.  Biseaync  Bay  (Mrs,  Slosson);  Titusville. 
Nov,  (A.  M.  N.  H.)i  Evprgladf,  June  (Davis);  "Florida"  (Kirkaldy  and  Bueno 
Gi(.). 

Belostmna  (Zailha)  flmiiiiitum  Say,  BiscayneBay  (Mrs.  Slosson);  St.  Aiigiislinc 
(Johnson);   Evcrglado,  June  (Davis). 

Bdoeloma  texlaceum  Leidy.     Tilusvillc,  Nov.  (A.  M.  N.  H.). 


ftoHo/ra amcncarai Mont.  Titusville.  Nov.  (A.  M.  N.  H.);  St.  Augustinp,  Nov. 
(E^gclhanlt ). 

Rmiafni  fiimt  Beauv.  "Floridii"  (U.  S.  N.  M.);  Kisaiinmpc.  (U.  .'5.  N.  .M,); 
"Florida"  (Kirkaldy  and  Bupno  Cut.). 

Rntialm  prolensa  Mont.     '■  Florida"  (  U,  S.  N,  M.). 


It.  Auguslinp,  Nov.    (Engelhardt);    Titusville, 
L.  Ex[j.  Sla.);    "Florida"  (Kirkaldy  and  Biipno 
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Pelocoris  femoralus  Pal.  Beauv.  Biscayne  Bay,  Belleair  (Mrs.  Slosson);  St. 
Augustine,  Nov.  (Engelhardt) ;  St.  Augustine  (Johnson);  "Florida"  (Uhler); 
"Florida"  (Kirkaldy  and  Bueno  Cat.). 

NOTONECTID^. 

Nolonecta  irrorata  Uhl.     St.  Augustine  (Johnson). 
Notonecta  uhleri  Kirk.     "  Florida "  (Kirkaldy  and  Bueno  Cat.) . 
Nolonecta  undvlaia  Say.     Lakeland,  Nov.  (Davis) ;  St.  Augustine  (Engelhardt) ; 
Lake  City  (Fla.  Exp.  Sta.). 

Notonecta  variabilis  Fieb.     "Florida"  (Johnson). 
Bnenoa  carinatus  Champ.     Lakeland,  Nov.  (Davis). 
Buenoa  margaritacea  Bueno.     Titusville  (A.  M.  N.  H.). 
Plea  striola  Fieb.     "Florida"  (Uhler). 

Acanthi  AD^. 

Acanthia  hurnili^  Say.  Jacksonville  (Mrs.  Slosson);  Northern  Florida  (Uhler); 
Florida  (K.  and  B.  Cat.). 

Acanthia  interstitialis  Say.  Biscayne  Bay,  Ormond  (Mrs.  Slosson);  "Florida" 
(Uhler). 

Acanthia  paUipes  Fab.  Biscayne  Bay  (Mrs.  Slosson);  Lakeland,  May  (Davis); 
Everglade,  Apr.;  Ft.  Myers,  Mch.  (A.  M.  N.  H.). 

Acanthia  signoretti  Gu6r.  Biscayne  Bay  (Mrs.  Slosson);  Marco,  Apr.,  Punta 
Gorda,  Nov.  (A.  M.  N.  H.  and  Davis);  Key  West,  Sept.  (Davis);  Pablo  Beach, 
Sept.,  (Sleight);  St.  Augustine  (Johnson). 

Acanthia  sphacelata  Uhl.  Biscayne  Bay  (Mrs.  Slosson);  Marco,  Apr.  (A.  M. 
N.  H.);  Marco,  Apr.,  Ft.  Myers,  Mch.  (Davie). 

Acanthia  xanthochila  var.  limbosa  Horv.  Biscayne  Bay  (Mrs.  Slosson);  Ever- 
glade, Apr.,  May,  Ft.  Myers,  Mch.,  Marco,  Apr.  (Davis);  Everglade,  Apr.,  Ft.  Myers. 
Mch.,  Marco,  Apr.,  Lakeland,  May,  Lake  Okechobee,  May  (A.  M.  N.  H.). 

Saldoida  comuta  Osb.     Punta  Gorda,  Belleair  (Mrs.  Slosson). 

Saldouia  slossoni  Osb.     Punta  Gorda,  Belleair  (Mrs.  Slosson). 

Gerrid.c. 

Gerris  canaliciUatus  Say.  Titusville  (A.  M.  N.  H.);  St.  Augustine  (Johnson); 
Daytona,  Nov.  (Engelhardt). 

Limnogonxis  hesione  Kirkaldy.  Daytona,  Nov.  (Engelhardt);  "Florida"  (K. 
and  B.  Catalogue). 

Halobat4s  micans  Esch.  Lake  Worth  (Mrs.  Slosson);  Ocean  Beach  at  Miami. 
Sept.  (Davis);  Florida  Coast  (K.  and  B.  Cat.). 

Veliad.e. 

Velia  brachialis  St&l.     Pemberton  (Johnson). 

Rhagovclia  plumbea  Uhl.  Indian  River  (U.  S.  N.  M.);  Marco,  Apr.  (Davis); 
Ten  Thou.Siuid  Islands  (A.  M.  N.  H.);  Florida  (K.  and  B.  Cat.);  "A  common  species 
on  the  surface  of  salt  wat<»r  around  the  inlets  of  the  Florida  Keys"  (Uhler). 


Ceralocapaug  sclosus  Rent.     Lakeworth,  Atlantic  Beach  (Mrs.  Slosson). 

Paewloienetva  regnlii  Uhl.     Bclleair,  Jacksonville  (Mrs.  Slosson}. 

CoquiUitlia  mimelica  Osborn.  Crescent  City,  Jacksonville  (Mrs.  Slosson);  San- 
ford  (A.  M.  N.  H,). 

EtigylatuB  [CgrtopeUis)  variana  Dist.     Biacayne  Bay  (Mrs.  Slosson). 

MncrohphuB  separalui  Uhl.    Ft.  Myers  (Van  Duzee). 

Cyrtofaymix  raligineus  Stfil     Crescpnt  City  (Van  Diwec), 

Moiialocoris  fiticis  Linn.     Sanford  (Van  Duzee). 

Pytitoderes  i-maculalua  Guer.     Biscnyne  Bay  (Mrs.  Slosson). 

Sixeonolut  iiisignis  Rent,  Crescent  City,  Sanford,  Sevenoaks,  Ft,  Myers  (Van 
Duzee);   Archer  (V.  S.  X.  M.);   Everglade,  Apr.,  I,ake  Okechobee,  May  (Davis). 

Siironolus  Itncbrosua  Dist.  Clearwater  (Van  Duzee);  Belleair  (Mrs,  Slosson); 
La  Belle.  Apr.  (Davis). 

Fulfills  atrtitus  Dist,    Biseayne  Bay  (Mrs.  Slosson). 

Collariu  iriiicala  Uhl.     Biscaync  Bay  (Mrs.  Slosson). 

ColUiria  ocidnta  Rcut.  Crescent  City,  Sevencaks  (\'an  Duzee);  BeUeair,  Jack- 
sonville (Mrs-  Slofisim);   Miami.  .«ept..  Lakeland,  May  (Davis). 

TrigonnlyUiK  piikktr  Reut.  Crescent  City,  Sanford,  Ft.  Myers,  St.  Petersburg 
(Van  Duzee);  Lakeworth,  BiwajTieBay,  Belleair,  (Irmond  (Mrs,  Slosscn);  Everglade 
Apr.  (Davis). 

Lopiikn  fioTidaiius  M'alk.     "  Florida"  (Banks'  Cat,). 

Reithenia  incisuK  Walk.     '■Florida"  (Banks'  Cat,), 
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Resthenia  insignis  Say.  "Widely  distributed  in  Florida"  (Van  Duzee);  Florida 
U.  S.  N.  M.). 

Resthenia  insitiva  Say.  Crescent  City  (Van  Duzee);  Sanford  (A.  M.  N.  H.); 
Bisca3me  Bay  (Mrs.  Slosson). 

Resthenia  intercidenda  Dist.  Biscayne  Bay  (Mrs.  Slosson);  Ft.  Myers,  Apr. 
(Davis). 

Resthenia  rvbrovitlata  St&l.     Sanford  (A.  M.  N.  H.). 

Creontiades  filicome  Walk.     "Florida"  (Banks'  Cat.). 

Creontiades  rvbrinervis  St&l.  "Not  uncommon  at  all  localities"  (Van  Duzee); 
La  Grange,  Sept.  (Davis);  Jacksonville,  Sanford,  Lakeland,  Crescent  City  (A.  M. 
N.H.). 

Dichrooscytus  maculcUus  Van  Duz.     Sevenoaks  (Van  Duzee). 

Eustidus  grossus  Uhl.  Crescent  City  (Van  Duzee);  Biscayne  Bay  (Mrs. 
Slosson);   "Florida"  (Uhler). 

Eusticttis  mundus  Uhl.      Crescent  City  (Van  Duzee) ;  " Florida"  (Uhler). 

EiLstictus  venatorius  Van  Duzee.  Key  West,  Sept.  (Sleight) ;  Crescent  City 
(Van  Duzee);  Lakeland,  May  (Davis). 

Garganus  fusiformis  Say.  Crescent  City  (Van  Duzee);  Jacksonville  (Mrs. 
Slosson);  Crescent  City  (A.  M.  N.  H.). 

Lygtis  apuxdis  Fieb.  Sanford,  Tampa,  Sevenoaks,  Ft.  Myers  (Van  Duzee) ;  Belle- 
air,  Biscayne  Bay  (Mrs.  Slosson);  Funta  Gorda,  Lakeland,  Sanford,  Newberry 
(A.  M.N.H.). 

Lygus  olivaceus  Reut.  "Abundant  everywhere  in  Florida"  (Van  Duzee); 
Crescent  City,  Clearwater,  Sanford  (A.  M.  N.  H). 

Lygus  praiensis  Linn.     Jacksonville,  Clearwater  (A.  M.  N.  H.). 

Lygus  teneUus  Van  Duz.  Sevenoaks,  Crescent  City  (Van  Duzee);  Ft.  Myers, 
Apr.  (Davis). 

Neurocolpus  nubilus  Say.     Sevenoaks  (Van  Duzee). 

Phytocoris  bipunctatus  Van  Duzee.  "Common  on  the  dry  sparse  grasses  in  the 
pine  barrens  everywhere  south  of  Sanford"  (Van  Duzee);  "East  Florida"  (U.  S. 
N.  M.);  Ft.  Myers,  Apr.,  La  Grange,  Sept.  (Davis). 

Phytocoris  eximiu^  Reut.  Crescent  City,  Sevenoaks  (Van  Duzee);  Jacksonville 
(A.  M.  N.  H.). 

Phytocoris  rufus  Van  Duz.     Sevenoaks  (Van  Duzee). 

Poecilocapsus  lineatus  Fab.  Jacksonville,  Atlantic  Beach  (Mrs.  Slosson);  Lake- 
land, May  (Davis). 

Poecilocapsus  nigriger  St&l.     "Not  uncommon  at  all  localities"  (Van  Duzee). 

Poeciloscytus  arnericanus  Reut.     Sanford  (Van  Duzee). 

PoeciloscytVr^  basalis  Reut.  "Abundant  everywhere  I  collected  in  Florida" 
(Van  Duzee);  Jacksonville,  Newberry,  Sanford  (A.  M.  N.  H.). 

Poeciloscytus  cuneatus  Dist.  Biscayne  Bay  (Mrs  Slosson);  Ft.  Myers,  Apr. 
(Davis). 

Poeciloscytus  obscurus  Uhl.     "Southern  Florida"  (Banks*  Cat.). 

Tropidosteptes  cardinalis  Uhl.     Jacksonville  (Mrs.  Slosson). 

An'thocorid^. 

Lasiochilus  pallidulus   Reut.     Lake  Worth,    Biscayne    Bay    (Mrs.    Slosson): 
Silver  Springs,  Nov.  (Engelhardt) ;   Everglade  (A.  M.  N.  H.  and  Davis). 
Piezostethus  galactinus  Fieb.     Biscayne  Bay  (Mrs.  Slosson). 


Barce  fnilerim  Say.     Lake  Worth  (Mrs.  yiosson). 

Erneaa  longipes  DrGcpr.  Crescent  City,  Apr.  (Van  Duaee)  La  Belle.  Apr., 
Jacksonville,  Nov.  (A.  M.  N.  H.);  Ijikcland,  Nov.,  Jackaonville,  Nov.,  La  Belle. 
Apr.,  Ortega,  Sept..  (Davis);  Silver  Springs,  Nov.  (Engelliardt). 

PloiarUidei  crrabvrula  Say.  Crescent  City,  Apr,.  Sanford,  Apr..  Tampa,  May, 
Ft.  Myers,  May  (Van  Duzee). 

Phiiiria  Carolina  H.  Sohf.     Pablo  Beach  (Sleight). 

Slenolatmus  epinircntris  Sign.  Miami,  Sept.  (Davis).  A  single  specimen  .which 
(^rees  with  the  description  of  Signoret,  except  in  having  a  single  spine  on  the  scutel- 
lum  which  is  shorlei  than  in  Signoret's  illustration  and  directed  obliquely  to  the  rear; 
and  the  ventral  spines  are  reduced.  The  fine  silky  hairs  on  the  ant^nnie  and  leg? 
are  much  longer  than  fig\ircd.  Uhler  has  reported  this  species  from  Arizona  and 
Cuha.     It  was  described  from  Mexico. 

GliUiuiella  produc tills  sp.  nov. 

i-'ordii.l  fuivo-testaeeous,  with  antpnnie,  seconil  and  third  pairs  of  l^s  paler,  not 
annnliilc  with  fu.^covis.  Head  granulated  on  lhe.sidi\siind  with  the  thorax  and  abdo- 
men provided  wilh  fine  pale  piilieswnee.     Head  long,  i^ylinilrical   with  the  sides 


>    _ 
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parallel,  converging  more  sharply  on  the  basal  third,  infuscated  on  the  sides;  eyes 
small;  the  division  behind  the  transverse  stricture  slightly  longer  than  the  anterior  one; 
the  pale  frontal  spine  very  slightly  decurved,  almost  horizontal.  The  antennse  are 
pale  with  the  base  of  the  first  joint  and  the  last  two  darker;  these  last  two  segments 
closely  set  with  fine  w^hitish  hairs,  with  the  basal  fourth  of  the  last,  smooth  and  hair- 
less; first  joint  of  antennae  reaching  about  midway  on  the  metanotum.  Prothorax 
scarcely  granulose,  obscurely  infuscated  on  the  sides,  slightly  longer  than  the  meso- 
thorax  and  the  metathorax,  while  these  two  latter  are  subequal  in  length;  meso-  and 
metathorax  are  dorsally  fattened  and  furnished  with  three  carinae,  a  median  one 
and  one  limiting  the  margin  on  each  side;  the  posterior  margin  of  the  metanotum 
widely  cut  out  behind.  Basal  half  of  the  anterior  coxae  pale,  apical  half  and  femora 
darker  becoming  infuscated  beneath  and  provided  with  fine,  pale  incumbent  hairs; 
fore  tibiae  pale  except  at  apex;  coxae  about  one  third  longer  than  pronotum;  fore 
femorae  about  as  long  as  pro-  and  mesothorax  together;  tibiae  and  tarsi  about  sub- 
equal  in  length,  these  latter  slightly  curved  and  faintly  serrated  within;  the  spines 
of  femorae  pale,  black  tipped.  Second  and  third  pairs  of  legs  pale,  with  apex  of  tibiae 
and  tarsi  fuscous.  Abdomen  a  little  longer  than  head  and  thorax  together  and  linear 
in  both  sexes,  but  in  the  female  this  part  gradually  widens  posteriorly  from  a  narrow 
basal  portion;  darker  both  above  and  below  than  the  thorax;  longitudinally  sharply 
depressed  next  each  side  leaving  a  median  convex  ridge  and  sharply  elevated  margins; 
dorsally,  the  incisures  are  transversely  straight  and  the  posterior  apical  angles  are 
not  produced,  except  in  the  sixth  segment  in  the  female;  a  minute  black  tubercle  is 
placed  in  the  middle  just  before  the  posterior  margin  of  the  first  five  segments;  the 
spiracles  are  tuberculately  elevated  just  beneath  the  impressed  lateral  edge  and  visible 
from  above.  Beneath,  the  abdomen  is  somewhat  mottled  with  fuscous,  provided 
with  fine,  pale  appressed  hairs;  slightly  carina te  in  the  middle,  more  obviously  so, 
posteriorly;  the  incisures  curved.  In  the  male,  the  last  dorsal  segment  of  the  abdo- 
men ends  in  an  acute,  rugulose,  flattened  process  or  flap  which  curves  upward  and 
extends  well  beyond  the  genital  segment;  this  process  is  infuscated,  pale  and  smoother 
on  the  edges  and  somewhat  carinate  in  the  center;  the  ventral  genital  plate  somewhat 
compressed,  subcarinate.  In  the  female,  the  genital  segment  appears  truncate, 
with  the  apical  angles  of  the  sixth  segment  produced  in  short  spines;  the  median 
dorsal  convex  ridge  becoming  more  carinate  on  the  sixth  segment  and  ending  in  a 
small  black  tooth  posteriorly;  the  first  genital  segment  obtusely  triangular,  trans- 
versely rugulose  and  keeled;  the  second  genital  segment  also  keeled,  rugulose  and 
narrowly  rounded  at  apex,     cf  23  mm.  and  9  25  mm.  long. 

The  male  specimen,  from  Big  Pine  Key,  has  the  dorsal  prolonged  upturned  flap 
of  the  last  abdominal  segment,  pale  and  differently  shaped  than  in  the  type  male 
specimen  described  from  Marco.  This  part  is  almost  quadrate  gradually  rounded 
behind  and  with  a  minute  blackish  tubercle  at  each  posterior  angle. 

I  have  not  seen  specimens  of  G.  angulata  described  by  Uhler  from  the 
West  Indies,  but  judging  from  the  description,  this  new  species  is  more 
closely  related  to  that  species,  from  which  it  can  be  separated  by  the  sub- 
equal  length  of  the  meso-  and  metathorax,  the  non  toothed  outer  angles 
of  the  abdominal  segments  with  the  exception  of  the  sixth,  and  the  non- 
annulate  antenniv  and  legs.  The  type  male  is  in  the  collection  of  Mr. 
William  T.  Davis  of  Staten  Island  and  the  type  female  in  the  collection  of 
the  American  Museum  of  Natural  History. 


tudinally  (iccply  sulcatc  in  the  middle,  with  two  tuberosities  at  each  anterior  &Dg)e 
andonpoii  each  side  margin  liefore  the  trnnaverfle  furrow  which  are  not  so  prominent; 
humeri  plevated  in  a  longitudinal  elongate  tuberosity;  the  anterior  part  of  each 
iH  armed  with  an  elongate,  strainht.  acute,  outwardly  directed  spine,  infuscated  at 
tip.  Sternum  smooth,  with  a  few  fine  scattered  hairs;  the  proa(*mal  processes 
diverging,  acute.  The  fore  temon  are  pale  wilh  a  preapical  and  the  fore  tibije 
with  preapical  and  apical  fuRCOUS  band;  the  trochanters  are  armed  with  a  single 
short  blunt  spine;  these  legs  are  provided  with  close  set  fine  hairs  and  the  femorse 
beneatli  and  the  tibix  witliin  have  close  set  longer  and  stouter  setose  hairs;  the  middle 
.'inori£  have  a  conspicuous  preapical  and  a  faint  median  fuscous  band;  the  hind 
■monc  ha\-o  it  faint  apical  and  median  and  a  more  conspicuous  preapical  band;  the 
liddle  and  hind  tihiii"  have  a  prebiisal  bond  and  apex  fuscous;  tarai  pale.  Scutel- 
im  black,  elevated  at  base  into  a  black  strong  tubercle  surmounted  at  apex  with  a 
long  pale  backwardly  inelineil  slightly  curved  spine  as  long  as  the  pronotal  spines: 
at  apex  of  Ihe  scutelluni  is  a  short,  acute  less  inclined  black  spine;  midway  between 
these  two  scutellar  spines  is  a  very  short  black  blunt  tubercle.  Q>rium  emoolh, 
duller  than  the  pronotuin,  glabrous  tlirough  the  center  broadly  infuscated,  some  uf 
the  stronger  nervures  faintly  ros!ieeous,  the  few  nervures  of  the  infuscated  membrane 
pale,  \'etiter  smooth,  shining,  finely  pubescent,  along  the  sides  sometimes  with  a 
seoussiripi';  the  genital  segment  of  the  female  infuscated. 
Length  8  mm.     Described  from  n  male  in  Ihe  collection  of  the  American  Mu.seum 
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of  Natural  History  and  a  female  in  the  collection  of  Mr.  William  T.  Davis.  Both 
from  Everglade,  Florida;  April,  1912.  This  species  seems  to  be  most  closely  related 
to  Saica  erubescens  Champ. 

Oncerotrachdus  acuminatus  Say.  Charlotte  Harbor,  Ormond  (Mrs.  Slosson); 
St.  Augustine  (Johnson). 

Pnirontia  infirma  St&l.  La  Belle,  Apr.,  Everglade,  Apr.,  Ft.  Myers,  Mch.  (A.  M. 
N.  H.);  Ft.  Myers,  Mch.  (Davis). 

Pnironiis  languida  St&l.  Ft.  Myers  (A.  M.  N.  H.);  St.  Augustine  (Johnson): 
"Florida"  (Uhler). 

Pnironti8  modesta  Banks.     Titusville,  Nov.  (A.  M.  N.  H.). 

Pygolampis  pecioralis  Say.  Ft.  Myers.  Nov.;  Jacksonville,  Belleair.  Biscayne 
Bay  (Mrs.  Slosson);  St.  Augustine  (Johnson);  Ft.  Myers,  Apr.,  Lakeland,  May, 
Everglade,  July  (Davis);  Baldwin  (U.  S.  N.  M.);  Florida  (Uhler). 

Stenopoda  culiciformis  Fabr.  "Florida"  (Uhler):  Ft.  Myers  (Van  Duzee); 
St.  Augustine  (Johnson);  Punta  Gorda,  Apr.,  Marco,  Apr.,  South  Jackponville, 
Sept.,  Miami,  Sept.  (Davis). 

Oncocephalus  geniciUatus  StAl.  Everglade,  Apr.  (A.  M.  N.  H.);  Florida  (Brook- 
lyn Museum). 

Narvesua  carolinensis  St&l.     Lake  City  (Exp.  Stat.  Florida). 

Reduvius  personalus  Linn.     Belleair,  Jacksonville  (Mrs.  Slosson). 

Conorhinus  sanguisngus  Le  Conte.  Sevenoaks,  May  (Thurston);  E^stero,  May 
(Van  Duzee);  Jacksonville,  Nov.  (A.  M.  N.  H.);  Lake  City  (Florida  Exp.  Sta.); 
Bisca3nie  Bay,  Belleaii,  Jacksonville  (Mrs.  Slosson);  Femandino  (U.  S.  N.  M.); 
St.  Augustine  (Johnson);   "Florida"  (Uhler);  Chokoloskee  (my  coll.). 

Melanolestes  picipes  H.  Schf .     Jacksonville  (Davis) ;  Silver  Springs  (Englehardt). 

Rasahus  bigiUiatiis  St&l.  Ormond,  Biscayne  Bay,  Belleair;  Charlotte  Harbor 
(Mrs.  Slosson);  St.  Augustine  (Johnson);  Ft.  Myers,  Mch.  (A.  M.  N.  H.);  Ever- 
glade, Apr.  (Davis);  Cedar  Keys,  June  (McAtee). 

Rasahus  haniatus  Fabr.  Punta  Gorda,  Nov.  (A.  M.  N.  H.);  Ft.  Myers,  Apr., 
Everglade,  July  (Davis);  Silver  Springs,  Nov.  (Engelhardt). 

Sirthenea  stria  Fab.  Clearwater,  Apr.,  (Van  Duzee)  Enterprise  (U.  S.  N.  M. 
and  my  collection). 

Ectrichodia  cniciata  Say.  Crescent  City,  Apr.  (Van  Duzee)  Atlantic  Beach  (Mrs. 
Slosson);  Palm  Beach,  Nov.  (Engelhardt);  Everglade,  June  (Davis);  St.  Augustine 
(Johnson);  Greorgiana  (U.  S.  N.  M.). 

Hammaiocerus  purcis  Drury.  Ormond,  Tarpon  Springs  (Mrs.  Slosson);  Silver 
Springs,  Nov.  (Engelhardt);  St.  Augustine  (Johnson);  Jacksonville,  Enterprise  (My 
collection). 

Apiomeriis  crassipes  Fabr.  Crescent  City,  Apr.,  St.  PetersbuFg,  Apr.,  Clear- 
water, Apr.,  Tampa,  May,  Estero,  May  (Van  Duzee);  Charlotte  Harbor,  Ormond, 
Biscayne  Bay,  Jacksonville,  Ljike  Worth  (Mrs.  Slosson);  St.  Augustine  (Johnson); 
Jacksonville,  Sept.,  Ortega,  Sept.  (Davis);  Enterprise  (My  collection). 

Apiomeriis  spissipes  Fab.  Ft.  Myers,  Mch.  (A.  M.  N.  H.);  Lakeland,  May, 
Ft.  Myers,  Apr.,  Miami,  Sept.,  La  Grange,  Sept.,  Big  Pine  Key,  Sept.  (Davis); 
Georgiana,  Marathon,  Dec.  (U.  S.  N.  M.);  Elliott's  Key,  Enterprise  (My  collection). 

Ze/j^N-  hilobus  Say.  Crescent  City,  Apr.,  Sanford,  Apr.,  Estero,  May  (\'an 
Duzee);  Charlotte  Harbor,  Ormond  (Mrs.  Slosson);  Key  Largo,  Nov.,  Ft.  Myers, 
Nov.,  Miami,  Nov.,  PuntaGorda,  Nov.,  Newberry,  Nov.  (A.  M.  N.  H.);  Lake  City 
(Florida  Exp.  Sta);  Silver  Spring,  Nov.,  Daytona,  Nov.,  St.  Augustine,  Nov.,  Key 


Exp.  Sta.);   Lakeland,  May  (Davio);  St.  Aupistinc  (Jolinson). 

Sinea  dtadenia  Fab.     Biscayne  Bay  (Mrs.  Siosson);   "Florida"  (Uhlcr). 

SiriFa  rileyi  Mont.  "Taken  al  nearly  all  Mtalions  where  I  Rolleettsl  in  Florida" 
(Van  Diizee);  Charlritte  Harbor  (Mn'.  Slosson). 

Sinea  sinnipen  H.  Schf.  Key  l.nrgi),  St.  Petersburg.  .\|ir.  (VanDtizep);  Satiford. 
Apr.,  Xewbi-rry,  Nov.,  Lakeland.  May,  Nov..  Ft.  Myers,  .-^pr..  Miami,  Nov.,  I'unta 
Gorda,  Nov..  Titiisville,  Nov.  (A.  M.  N.  H.);  Silver  Springi",  Nov.,  St.  Aiigusline, 
Nov.,  (Engi'tliardl);  Jacksonville,  Nov.,  Lakeland,  Apr.,  Nov.,  Fl.  Myers.  .Apr. 
Marco.  Apr..  Ptinta  Gorda,  Nov.  (Davis);  Little  River.  Miami  (i:.  t^.  N.  M,). 

M.UHocKrfULin.E  or  I'nvMATco.*:. 

I'hynuiUi  irnso  Linn.,  var,  giiiriui  Lctli.  and  Sev.  Ft.  Myers,  ^L■iy.  Estero,  May, 
Crescent  City,  Apr.,  Key  Lat^o  (Van  Dnzee);  Punta  Ciorda,  Nov.,  Lakeland,  May, 
Nov.,  Ft.  Myers,  Apr.,  Marco.  Apr.,  Big  Pine  Key.  Sept.,  Iji  Grange,  Sept..  So. 
Jacksonville.  Sejjt.  (Davis);  Lake  Worth,  Biscayne  Bay  (Mrs.  Slosson);  St.  Poiers- 
burg,  Sanfonl,  Newberry,  Nov.,  Ft.  ilycrs,  Apr..  Nov.,  Key  Largo,  Xov..  Piinta 
Gonia,  Nov.,  LakeLind,  Mav,  Nov.,  Jacksonville.  Nov.,  Titusville,  Nov.,  La  Belle, 
Nov..  Marco.  .\pr.  (A.  M.  N.  IL):  Lake  Oily  (Florida  Exp,  Sta.);  Little  River, 
Femandino,  .Archer  (l",  S.  N.  ^LJ;  Dnytona,  Nov..  Miami.  Nov..  Silver  Springs 
Nov.  (Kngelhardl). 
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Phymaia  erosa  Linn.,  vax.  fasciata  Gray.     "Florida"  (Handlirsch  1897). 

Phymaia  erosa  Linn.,  var.  pensylvanica  Handl.      "Florida"  (Handlirsch  1897). 

Phymata  noualhieri  Handl.     Biscayne  Bay  (U.  S.  N.  M.). 

Phymata  vicina  Handl.  Sanford,  Apr.  (Van  Duzee);  "Florida"  (Handlirsch 
1897). 

Maarocephalus  cimicoides  Swed.  Tampa,  May  (Van  Duzee);  Ft.  Myers,  Nov., 
Jacksonville,  Nov.  (A.  M.  N.  H.);  Charlotte  Harbor,  Biscajnie  Bay  (Mrs.  Slosson); 
Archer  (U.  S.  N.  M.);  "Florida"  (Handlirsch  1897). 

Macrocephalus  prehensUis  Fab.  Sanford,  Apr.,  St.  Petersburg,  Apr.  (Van  Duzee) ; 
Jacksonville  (Mrs.  Slosson);  Crescent  City,  St.  Petersburg  (A.  M.  N.  H.);  St. 
Augustine  (Johnson);  St.  Nicholas,  Archer,  Capron  (U.  S.  N.  M.);  Runnymede 
(Banks). 

HENICOCEPHALIDiE. 

HenicocephaliLS  biceps  Say  (=  cxdicis  Uhl.).     "Florida"  (Uhler). 

PlESMIDiE. 

Piesma  cinerea  Say.     Lake  Worth  (Mrs.  Slosson). 

TiNGIDID-E. 

Corythuca  floridana  Heid.  Crescent  City,  Apr.  (Van  Duzee);  Ormond,  Biscayne 
Bay  (Mrs.  Slosson);  Bartow,  June  (Heidemann). 

Corythuca  gossypi  Fab.  Biscayne  Bay  (Mrs.  Slosson);  Miami,  Key  West 
(U.  S.  N.  M.). 

Corythuca  marmoraia  Uhler.  Ft.  Myers,  May  (Van  Duzee);  Lake  Worth  (Mrs. 
Slosson). 

Telconemia  belfragei  St&l.  Crescent  City,  Apr.  (Van  Duzee);  Biscajrne  Bay 
(Mrs.  Slosson);  Lakeland,  May  (Davis). 

Teleonemia  sacchari  Fab.     Biscayne  Bay  (Mrs.  Slosson) ;  Key  West  (U.  S.  N.  M.). 

Teleonemia  scrupulosa  St&l.     Key  West  (U.  S.  N.  M.). 

Atheas  austroriparius  Heid.     Duval  Co.  (Heidemann). 

Athea^  exiguus  Heid.     Sevenoaks,  Apr.  (Van  Duzee).     "Florida"  (Uhler). 

Leptoypha  mulica  Say.     Jacksonville  (Mrs.  Slosson). 

Acanihochila  exquisita  Uhl.  Biscayne  Bay  (Mrs.  Slosson);  Key  West  (U.  S. 
N.  M.). 

Acysta  persea;  Heid.  Eustis,  July,  Ft.  Myers,  July,  Cutler,  Aug.,  Baldwin, 
Mch.,  Orlando,  Miami,  Feb.,  St.  George,  Apr.  "On  Alligator  pears  and  camphor 
trees  "   (Heidemann). 

Pyrbhocorid^. 

Largus  davisi  i-p.  nov. 

Head,  antennae,  rostrum,  anterior  lobe  of  pronotum  in  the  center,  apical  half  of 
femone,  tibia?  and  tarsi,  and  for  the  most  part  the  scutellum  and  venter,  black. 
Anterior  margin  of  the  pronotum,  narrowly,  the  lateral  margin  and  posterior  lobe 
of  pronotum,  apex  of  scutellum,  hemelytra,  buccula?  faintly,  margins  of  the  acetabu- 
la?,  ostiolum,  posterior  margin  of  metathorax  obscurely,  trochanter  and  basal  half 


]9l;l,  eollfclcd  by  Mr.  Charles  E.  Sleight;  three  tf  !?  and  two  9  9  from  Miami, 
Sept.  24,  1913.  (wo  d' &  Big  Pine  Key,  Sept.  20,  1913  collected  by  Mr.  William  T. 
Duvis  tor  whom  this  uppcies  is  nampd. 

This  species  comes  in  the  cinctus,  sticcinctus,  coiivivus,  lonKulus  group 
as  arranged  by  Stfil  in  the  Enum.  Hem.  I,  pp.  93-94,  1870.  It  is  most 
closely  related  to  L.  succindus  Linn,  from  wliieh  it  cjin  be  distinguislied  l>\' 
tlie  different  coloring',  the  rflati\-ely  shorter  pronotiim  with  the  sutiequal 
loiies  and  as  seen  from  the  sides,  tJie  anterior  lolie  of  svca'ticlvs  is  more  ele- 
vated and  aliruptly  rounded  declivous  before,  while  in  rfoci'si  the  whole 
pronotiini  is  ttrachially  rounded  from  the  posterior  margin.  The  relative 
thickness  and  length  of  the  antennal  joints  is  also  different  in  the  two  species. 
The  punctures  on  the  posterior  lobe  of  pronotum  and  hemelj-tra  are  more 
sparse  and  fmer  than  in  succlnctvs.  From  longvhis  HtSI  it  differs  in  being 
relaliveK'  shorter  and  differently  colored.  The  anterior  lobe  of  cinctus 
is  much  more  i'le\ated  than  in  dnsisi.  The  .specimens  of  svcrinctus  which 
I  have  u:scd  for  comparison  came  from  New  Jersey  and  Virginia  but  I  have 
al.so  seen  spccinuus  of  this  species  from  Florida. 
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Largus  succinctus  Linn.  Sanford,  Apr.,  Sevenoaks,  Apr.,  Estero,  May  (Van 
Duzee);  Lake  City  (Florida  Exp.  Sta.);  Charlotte  Harbor,  Jacksonville  (Mrs. 
Slosson);  Ft.  Myers  IV  (Davis);  Miami,  Tallahassee  (U.  S.  N.  M.);  Ft.  Myers, 
Nov.,  Lakeland,  Nov.,  Newberry,  Nov.  (A.  M.  N.  H.). 

LargvA  seUaius  Gu4r.    St.  Augustine  (Johnson). 

Dysdercua  andrece  Linn.     Biscayne  Bay  (Mrs.  Slosson). 

Dyadercus  mimus  Say.     Biscayne  Bay  (Mrs.  Slosson). 

Dysdercus  stUurellus  Say.  Charlotte  Harbor,  BeUeair,  Ormond  (Mrs.  Slosson); 
Punta  Gorda,  Nov.,  Ft.  Myers,  Nov.,  Titusville,  Nov.  (A.  M.  N.  H.);  Daytona, 
Nov.  (Engelhardt) ;  Ft.  Myers,  Apr.,  Everglade,  Apr.,  Miami,  Sept.,  Big  Pine  Key, 
Sept.  (Davis);  Runnjrmead  (Banks);  Lake  City  (Florida  Exp.  Sta.);  Miami,  Sept. 
(Sleight);  St.  Augustine  (Johnson);  Miami,  Estero,  Little  River  (U.  S.  N.  M.); 
Lignimi  Vitae  Key,  Chokoloskee,  Miami  (My  CoUection). 

MtODOCHID^  or   LYQiBIDiE. 

Oncopeltus  fasciatiLs  Dall.  Sanford,  Apr.,  Sevenoaks,  Apr.  (Van  Duzee);  Bis- 
ca3me  Bay,  Charlotte  Harbor,  Jacksonville  (Mrs.  Slosson);  Ft.  Myers,  Apr.,  Key, 
West,  Sept.,  Big  Pine  Key,  Sept.  (Davis);  Ft.  Myers,  Apr.  (A.  M.  N.  H.). 

Oncopellus  sex-maculatus  St&l.  Lake  Worth  (Mrs.  Slosson);  Miami,  Sept. 
(Davis).  This  is  a  Mexican  and  Central  American  species  which  has  not  hitherto 
been  recorded  from  the  United  States.  The  three  specimens  collected  by  Mr.  Davis 
at  Miami  are  typical  with  the  exception  that  the  head  and  membrane  are  entirely 
black. 

Lygceus  aUnUtts  Dist.  (=  fl/ygcposoma  solida  Uhl).  Crescent  City,  Apr.  (Van 
Duzee);  Newberry,  Nov.  (A.  M.  N.  H.). 

The  specimens  of  Lygoeus  albvlus  Dist.  which  I  have  seen  from  Florida  agree  with 
specimens  in  my  collection  from  Spearfish,  So.  Dakota  and  Wood's  Hole,  Mass. 
I  am  inclined  to  agree  with  Mr.  Van  Duzee  that  Distant's  species  is  identical  with 
LygcBosoma  solida  Uhler  which  was  described  from  Mariposa  Co.,  CaUfomia  in  May, 
1893.  In  this  case,  then  Uhler's  name  must  give  way  to  that  of  Distant's  which  was 
described  from  Guatemala  in  January  1893. 

LygcBus  bicrucis  Say.     Charlotte  Harbor,  Atlantic  Beach  (Mrs.  Slosson). 

LygcBus  facehis  Say.  Tampa,  May  (Van  Duzee);  Orange  Grove  (A.  M.  N.  H.); 
Lake  Worth,  Charlotte  Harbor  (Mrs.  Slosson);  Lakeland,  Mch.  (Davis).  This 
species  has  often  been  confused  with  L.  lateralis  Dall.  which  occurs  in  the  western 
United  States. 

LygcBus  formosus  Blanch.  Biscayne  Bay  (Mrs.  Slosson);  Miami,  Sept.  (Davis). 
I  can  find  no  record  of  this  species  having  been  reported  from  the  United  States. 
The  specimens  secured  by  Mr.  Davis  agree  perfectly  with  others  from  Mexico  and 
Lower  California  with  which  I  have  compared  them. 

Lygcnis  kalmii  St&l.  "Florida"  (Ashmead's  collection).  I  have  not  seen  speci- 
mens of  this  species  from  Florida  in  any  of  the  collections  which  I  have  examined 
and  Mr.  Van  Duzee  does  not  report  it  in  his  list.  I'hler  reported  L.  iurdcus  Fab. 
throughout  the  Atlantic  and  Gulf  regions  but  as  he  did  not  differentiate  this  species 
from  L.  kalmii  his  records  undoubtedly  refer  to  the  latter.  Although  L.  kalmii  and 
L.  reclivatus  nuiy  bo  varieties  of  the  same  speeie.s,  it  seems  certain  to  me  that  L. 
turciciis  is  distinct  and  I  have  never  seen  it  from  south  of  Virginia. 

Lygans  lincola  Dall.     "This  in.sect  .seems  to  be  a  general  inhabitant  of  the  state 


gins  and  the  acetiibuUe  palo  lutcoiw,  the  posterior  annlc  ri'diiisli-orangi;; 
with  narrow  posterior  margin  nnd  ucetubiiliE  pale  luleous;  neetiibulas  ot  the  meta- 
sternum  pule  and  the  riin  of  the  stink  gland  orifices  oran)^>  colored.  I^gs  ob^«'u^p 
fuscous,  nith  fine  palu  pubescence;  coxa:,  trochatitcrs  and  sometimes  the  bases  of 
the  fcmorac  pale  luteous,  the  tarsi  piJer  than  the  femone.  Scuteiluiii  carinale,  con- 
colorous,  narrowly  and  cibsoletely  pale  margined  with  the  apex  and  faint  median 
stripe,  pale.  Corium  with  the  apical  angles  reddish  orange  and  the  extreme  costal 
edge  paler.  Membrane  brownish-black,  veins  concoloroiis.  Venter  brown-blnek. 
a  little  shining  provided  with  golden  browu  pubescence,  the  lateral  margins  not 
conspicuously  puler.     Length   (f  o",  C-7  mm. 

Describwl  from  two  males.  One  in  the  collection  of  Mrs.  Annie  Trum- 
bull SlosHon  wliioli  slie  look  at  Luke  Worth,  Florida  and  tlie  other  in  my 
collection  from  Ptinta  Gorda,  Florida,  and  kindly  presented  to  ine  by  Mr. 
Otto  Heideinann.  I  have  seen  other  specimens  in  the  I'liier  collection  at 
the  U.  S.  N.  M.  For  a  lon^  time  this  has  remained  in  collections  under  the 
nis.  name  fripligatus  of  Uhlor  and  I  have  thought  best  to  adopt  that  name 
for  this  species.  It  belon^.s  in  the  subgenus  Ocbroslomus  StSJ  and  should  be 
arranged  close  to  liiicola  DaJl. 
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Nysius  calif ornicus  St&l.  "Abundant  ever>'where  I  collected  in  Florida"  (Van 
Duzee);  Sanford,  Crescent  City,  Punta  Gorda,  Nov.,  Titusville,  Nov.,  Key  Largo, 
Nov.,  Lakeland,  May  and  Nov.  (A.  M.  N.  H.);  Biscayne  Bay,  Jacksonville,  Atlantic 
Beach  (Mrs.  Slosson);  Punta  Grorda,  Nov.,  Lakeland,  May,  Nov.,  Newberry,  Nov., 
Jacksonville,  Nov.  (Davis);  St.  Augustine  (Johnson);   "Florida"  (Uhler). 

Nysius  ericoB  Schill.     Miami,  Nov.  (A.  M.  N.  H.). 

Nysiiis  iruEqualis  Uhl.     "Florida"  (Uhler);   So.  Jacksonville,  Sept.  (Davis). 

Nysius  longiceps  St&l.     Biscayne  Bay  (Mrs.  Sloeson) . 

Bdonochilus  koreshanus  Van  Duz.  Ft.  Myers,  May,  Estero,  May  (Van  Duzee); 
Biscayne  Bay,  Charlotte  Harbor  (Mrs.  Slosson);  Lakeland,  Nov.,  Jacksonville, 
Nov.,  Punta  Gorda,  Nov.  (A.  M.  N.  H.  and  Davis);  Miami,  Nov.  (A.  M.  N.  H.); 
Ft.  Myers,  Mch.  (Davis). 

Ninus  notabilis  Dist.  "I  found  this  insect  very  abundant  ever)rwhere  I  collected 
in  Florida"  (Van  Duzee);  BeUeair,  Ormond,  Biscayne  Bay,  Lake  Worth  (Mrs.  Slos- 
son); Lakeland,  Nov..  Titusville,  Nov.,  Punta  Gorda,  Nov.  (A.  M.  N.  H.) 

Ischnorhynchus  geminaius  Say.     Jacksonville,  Nov.  (A.  M.  N.  H.). 

Cymus  angustatus  St&l.     Lake  Worth  (Mrs.  Slosson). 

Cymus  belliis  Van  Duz.  Sevenoaks,  Apr.,  St.  Augustine,  Apr.  (Van  Duzee); 
Jacksonville  (Mrs.  Slosson). 

Cymus  hreviceps  St&I.  Sanford,  Api.,  Crescent  City  Apr.,  Tampa,  May,  St. 
Petersburg,  Apr.  (Van  Duzee);   Biscayne  Bay  (Mrs.  Slosson). 

Ischnodemvs  badius  Van  Duz.  Tampa,  May,  St.  Petersburg,  Apr.  (Van  Duzee); 
Clearwater  (A.  M.  N.  H.). 

Ischnodemus  lobatus  Van  Duz.     Estero,  May  (Van  Duzee). 

Ischnodemus  rufipes  Van  Duz.  Crescent  City,  Apr.,  Clearwater,  Apr.,  Estero, 
May  (Van  Duzee);  Lake  Worth,  Ormond  (Mrs.  Slosson);  Lakeland,  Nov.,  South 
Bay  of  L.  Okechobee,  May  (Davis). 

Ischnodemus  slossoni  Van  Duz.  Jacksonville  (Mrs.  Slosson);  Little  River, 
Dec.  (U.  S.  N.  M.). 

Blissus  leucopterus  Say.  Ft.  Myers,  May,  Sanford,  Apr.  (Van  Duzee);  Miami, 
Punta  Gorda,  Nov.  (A.  M.  N.  H.);  Lake  Worth,  Biscayne  Bay,  Belleair,  Ormond 
(Mrs.  Slosson);  So.  Jacksonville,  Nov.,  Everglade,  Apr.  (Davis). 

Geocoris  bidlaius  Say.  Crescent  City,  Apr.,  Tampa,  May,  Estero,  May,  (Van 
Duzee);  Biscayne  Bay,  Lake  Worth  (Mrs.  Slosson);  Lakeland,  Nov.  (Davis). 

Geocoris  piceus  Say.     Biscayne  Bay  (Mrs.  Slosson). 

Geocoris  punclipes  Say.  "Abundant  everywhere  I  collected  in  Florida"  (Van 
Duzee);  Jacksonville,  Nov.,  Crescent  City,  Apr.,  Cleanvater,  Apr.,  Tampa,  May, 
Sanford,  Apr.  (A.  M.  N.  H.);  Belleair,  Biscayne  Bay  (Mr.s.  Slosson);  Punta  Gorda, 
Nov.,  Lakeland.  Nov.  (Davis). 

Geocoris  uliginosus  Say.  Crescent  City,  Apr.,  Sanford,  Apr.,  Ft.  Myers,  May 
(Van  Duzee);  Charlotte  Harbor,  Belleair  (Mrs.  Slosson);  Lakeland,  Nov.,  La 
Grange,  Sept.   (Davis). 

Phlegyas  anmdicrus  St§A.     "Florida"  (Ashmead  Collection). 

(Edancala  dorsilinea  A.  et  S.  "I  found  this  species  abundant  everywhere  I  col- 
lected in  Florida"  (Van  Duzee);  Punta  Gorda,  Nov.,  Titusville,  Nov.,  Lakeland, 
Nov.,  Jacksonville,  Nov.,  La  Belle,  Apr.,  Ft.  Myers,  Apr.,  Crescent  City,  Apr. 
(A.  M.  N.  H.);  Lakeland,  Nov.,  Punta  Gorda,  Nov.,  Ft.  Myers,  Apr.,  La  Grange, 
Sept.,  So.  Jacksonville,  Sept.  (Davis);  Jacksonville  (Mrs.  Slosson). 

It  is  probable  that  other  records  in  hterature,  of  O.  dorsalis  Say  and  0.  cubana 


ringed;  the  baxol  joint  extends  for  its  apical  one  third  beyond  the  apex  of  tlic  head. 
the  second  joint  about  Iwicr  as  long  as  the  first,  third  joint  about  one-fourth  shorter 
than  second,  thi?  fourth  joint  about  one  fourth  longer  than  third  and  almost  subequnl 
to  second  joint.  Rostrum  pale.  Pronottini  fuseous.  seloBe,  deeply  constricted 
behind  middle  leaving  the  anterior  lobe  about  onivfoiirth  longer  than  posterior  lobe, 
the  latler  finely  punctate  and  with  a  short  pale  fascia  cither  side  of  the  middle  before 
the  posterior  margin  which  is  slightly  concave.  The  etcrnum  is  fuscous,  with  the 
posterior  angle  of  proatemuin.  the  posterior  margin  of  the  melasternum  and  the 
acetabulte  fti>:co-ferrugineu!i.  The  coxffi  are  fuscous  with  the  precoxal  spine  acutely 
prominent;  the  anterior  femorsc  are  fuscous  at  bn-ic,  the  remainder  of  the.se  and  the 
apex  of  the  second  an<i  third  fenjonc  are  spotted  and  ntarked  with  fuseou^*.  apices 
of  all  tibiffi,  tibial  spines,  and  apiei-s  of  first  tursiil  joint  and  all  of  the  third  joints 
infusculed.  The  anteiior  femorte  are  furnishid.  in  ihoir  apical  two-thirds  with  a 
double  row  of  spines.  lheinnprioiv<'ofiKistsot  three  hirger  spines,  the  basal  one  about 
onc-thinl  distant  from  the  base,  the  sr-concl  one  a  little  beyond  the  middle,  the  third, 
a  lit  fie  clfwr  to  the  apex  than  to  the  ]>ost-median  spine,  between  these  last  two  and 
iH'jond  the  apical  one  are  a  number  of  smaller  spines:  the  outer  row  has  a  tooth 
set  midway  opjiosite  the  space  iM'tween  the  inner  (wo  larger  teeth  of  the  outer  ron 
and  another  oppiwile  the  Kpiici'  Ix'tweeii  the  post-median  and  preapieal  spines,  be- 
Iwei-n  which  and  the  u\m-x  iire  several  smaller  lei'lli;  these  ieniora-  almost  devoid  of 
long  seta'  between  the  te<'(h.  Seiilelltim  fliseoiis.  apex  ])ale.  long  triangular,  finely 
punclati',  apieaily  .sliglilly  curiii.Jr'.      C'liriuin  eimeoiorous.  finely  punctate  and  finely 
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pubescent,  the  costal  margins  narrowly  pale,  interrupted  by  an  elongate  fuscous 
fascia  behind  middle  and  apical  angle  fuscous;  near  the  inner  angle  before  the  pos- 
terior margin  is  a  small  round,  pale  spot.  Commissure  over  a  third  as  long  as  the 
scutellum.  Membrane  fuscous,  broadly  paler  at  base  and  sometimes  with  a  few 
of  the  veins  paler.  Venter  f usco-ferrugineus,  somewhat  shining  and  finely  pubescent ; 
genital  segment  of  male  more  ferrugineus. 

Length  cT  5,   9  6  mm. 

Described  from  two  males  from  Everglade,  Fla.,  Apr.  1912  and  two  females, 
one  from  Everglade,  May  1912  and  the  other  from  Ft.  Myers,  Apr.  1912  collected 
by  Mr.  William  T.  Davis. 

This  species  is  closely  related  to  L.  ahdominalw  and  with  its  pale  ringed 
terminal  antennal  joint  has,  I  believe,  been  mistaken  for  it.  Besides  being 
smaller  it  is  less  setose  and  more  finely  punctured  than  that  species.  The 
head  is  less  suddenly  constricted  behind;  the  ocelli  are  placed  relatively 
closer  together;  the  first  joint  of  the  antennae  does  not  extend  so  far  beyond 
the  apex  of  the  head;  the  first  joint  of  the  rostrum  is  pale;  the  anterior 
lobe  of  the  pronotum  is  obviously  longer  than  the  hind  lobe  and  the  pos- 
terior margin  not  so  concave;  the  legs  are  quite  differently  marked  and  the 
spines  and  setae  of  the  fore  femoree  are  very  characteristically  different,  for 
in  abdominalis  these  are  armed  with  a  single  row  of  teeth  in  their  apical  half 
as  indicated  by  St&l,  and  provided  with  a  number  of  long  setie;  the  commis- 
sure in  ahdominalis  is  very  much  shorter.  L,  confraiemus  agrees  with  L, 
mvltispinu^  St&l  in  having  two  rows  of  femoral  spines. 

Ligyrocoris  slossoni  sp.  no  v. 

Rather  elongate,  narrow,  dull.  Head  above  and  below  red;  eyes  far  removed 
from  base,  placed  about  midway  between  apex  and  base,  the  margins  back  of  the 
eyes  gradually  contracte<l  for  a  very  short  distance,  thence  sub-parallel  to  the  base 
forming  a  wide  neck;  the  ocelli  are  placed  just  back  of  the  middle  line  of  the  eyes 
and  a  trifle  closer  to  the  eyes  than  to  an  imaginary  longitudinal  line  midway  between 
them.  Apex  of  head  reaching  the  middle  of  the  basal  joint  of  antennae,  all  of  first, 
second  and  base  of  third  joints  pale,  apical  two-thirds  of  the  third  infuscated,  the 
fourth  reddish  with  fine  pale  hairs;  second  joint  about  two  and  one-half  times  longer 
than  basal  and  ono-fourth  longer  than  third,  fourth  a  little  shorter  than  the  third 
joint.  First  joint  of  rostrum  concolorous  with  head,  its  apex  just  reaching  posterior 
line  of  eyes,  a  little  shorter  than  second  joint  (the  remainder  hidden.)  Pronotum 
con.stricted  back  of  the  middle,  leaving  the  anterior  lobe  about  one-third  longer  than 
the  posterior  lobe  and  a  trifle  narrower  than  tlie  width  of  head  across  the  eyes;  this 
lobe  ca.staneus,  impunctatc,  tlie  anterior  collar  reddish;  the  posterior  lobe  is  much 
paler  marked  and  spars(*ly  punctured  with  castaneus.  The  stemuin  castaneus,  the 
collar,  the  posterior  angles,  the  aootabuhe,  and  posterior  margins  of  the  metasternum 
ochraceous-red .  The  first  and  second  fenionr  are  red,  paler  at  bjise;  the  tibia? 
pale.  (The  hind  pair  of  legs  are  missing.)  The  anterior  femora'  are  not  much  swollen 
and  provided  with  a  few  small  teeth  arranged  in  :i  single  row  as  follows:   one-third 


Tampa,  Nov.  (Engplhardt) ;   Mmiiii,  Xov.  {U.  S.  N.  .\1,);   l.i'on  Co.  (my  coll.). 

There  is  quite  eviclentlv,  to  my  mind,  two  distinct  but  closely  related 
species  placed  in  lists,  as  synonjnis  under  tliis  s^jiecies.  Scarcity  of  West 
Indian  and  Mexican  material  does  not  enable  me  to  make  a  positive  con- 
firmation of  my  strong  belief  in  this  resi>ert.  Mr.  Van  Duzee  in  his  list 
of  Florida  Hemiptera  distinguishes  one  of  these  as  probably  acutrllafw 
Dallas.  This  form  always  has  the  fourth  antennal  joint  pale  ringed  at  base, 
the  anterior  lobe  of  the  pronotum  relati\-ely  .shorter  than  the  typical  hihbata 
and  less  swollen  and  the  head  a  trifle  more  porrect.  I  should,  however,  call 
it  I'mtirra  .iiTcillri  Giier.  redescribcd  by  Stal  as  belonging  to  I'hciomcra  in 
his  Heniiptera  Mexieana,  312,  1SG2. 

Piimera  i-inc/o  Say.  "Ciimidon  everj-wliero  I  collected  in  Florida  "  (Van  D(izee); 
Biscaydo  Bay,  I.akc  Worth,  Jncksonville,  Bellcair  (Mrs.  SloBson);  Clearwater,  .Apr., 
Crescfint  City,  Apr.,  Sanford,  Apr..  St.  Peterslmrg,  Apr.,  Fl,  Myers,  May,  Lakeland, 
Nov..  Key  I.argo,  Nov,,  l-nnta  Gorda,  Nov.,  Miami,  Nov.,  ba  Belle,  Nov.  (A.  M. 
N.  H.);  EverRliule,  Apr.,  I.nkeland,  May  (Davis);  nayloiia,  Nov.  (Engelhardt); 
Lake  City  (Florida  Kxp.  Stji.). 
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Ptochiomera  arUennata  Van  Duz.  Tampa,  May  (Van  Duzee);  Miami  (A.  M. 
N.  H.). 

Ptochiomera  minima  Gu^r.  Titusville,  Nov.  (A.  M.  N.  H.);  Everglade,  May, 
Miami,  Sept.  (Davis);  St.  Augustine  (Johnson);  ** Florida"  (Uhler). 

Ptochiomera  nodosa  Say.  Crescent  City,  Apr.  (Van  Duzee) ;  Jacksonville,  Lake 
Worth,  Biscayne  Bay  (Mrs.  Slosson);  Titusville,  Nov.  (A.  M.  N.  H.);  "Florida" 
(Uhler). 

Cnemodus  mavortitis  Say.  Punta  Grorda,  Nov.  (A.  M.  N.  H.);  Jacksonville 
(Mrs.  Slosson);   Cleveland,  Nov.  (Davis). 

Ozophora  hurmeisteri  Gu^r.     Everglade,  Apr.  (Davis);  St.  Augustine  (Johnson). 


Ozophora  trinotatus    sp.  nov. 

Dull,  dark  castaneus.  Rather  narrow  elongate.  Head  sparsely  setose,  becoming 
fulvous  anteriorly,  gradually  constricted  back  of  eyes.  Ocelli  vitreus,  about  twice 
as  far  apart  as  each  is  removed  from  the  eyes  and  set  in  an  imaginary  line  running 
across  posterior  boundary  of  eyes.  Apex  of  head  not  quite  reaching  middle  point 
of  basal  antennal  joint.  Antennse  with  the  first  three  segments  pale  ochraceous, 
extreme  apex  of  third  and  apical  two-thirds  of  terminal  joint  infuscated;  second  joint 
about  two  and  one-half  times  longer  than  basal,  the  third  joint  two-thirds  the  length 
of  second,  fourth  joint  almost  as  long  as  second  and  with  the  basal  third  pale  ringed. 
Rostrum  same  color  as  the  antenna)  with  apex  of  first  joint  reaching  base  of  head,  and 
subequal  to  second  joint,  third  joint  a  little  shorter.  Pronotum  concolorous  with 
head,  sparsely  setose,  the  side  margins  narrowly  carinate  and  shallowly  constricted 
in  the  middle  but  dorsally,  the  anterior  lobe  appears  slightly  shorter.than  the  posterior 
lobe;  narrow  collar  is  distinct;  the  anterior  lobe  impunctate,  the  posterior  lobe  finely 
and  rather  evenly  punctate.  The  sternum  only  slightly  darker  castaneus  than  the 
pronotum,  with  the  acetabulsB  and  sometimes  \iath  posterior  margins  of  the  metano- 
tum  pale;  epistemum  anteriorly  and  the  propleura  back  of  the  stricture  punctate. 
Legs  sordid  ochraceous  not  banded  with  fuscous,  all  of  the  femora?  provided  with  long 
setas;  the  anterior  femorse  not  much  swollen,  armed  in  their  apical  third  with  about 
three  fine  teeth.  Scutellum  with  extreme  apex  pale,  punctured  in  the  center  and 
along  the  sides,  leaving  a  V-shaped  smooth  callosed  area  occupying  the  submargins. 
Corium  more  fuscous  with  the  costal  margins  to  beyond  the  middle,  a  subapical, 
irregularly  quadrate  spot  and  extreme  apical  angle  minutely  and  contiguous  part  of 
membrane  pale  ochraceous;  the  clavas  anteriorly  and  the  base  of  the  corium  some- 
times paler  than  the  general  surface;  the  fine  pimotures  are  arranged  in  linear  series, 
especially  on  the  clavus  and  along  the  veins,  becoming  more  profuse  beyond  the  sub- 
costal vein.  Membrane  dark  brown  except  for  the  paler  marks  along  the  outer 
basal  margin.  Venter  only  slightly  darker  castaneus  than  the  sternum  and  finely 
setose. 

Length  6  mm. 

Described  from  cT,  Marco,  Florida,  Apr.  17,  1912  and  9,  Everglade,  Florida, 
Apr.,  11,  1912  (Coll.  A.  M.  N.  H.);  2  9  's,  Ft.  Myers,  Florida,  Mch.  31,  1912,  and  9 , 
Everglade.  Florida,  Apr.  10,  1912  (Coll.  Mr.  William  T.  Davis);  cf.  Ormond, 
Florida  (Coll.  Mrs.  Annie  T.  Slo.sson).  Mrs.  Slosson  also  has  this  species  from  Bis- 
cayne Bay  and  Bellcair. 


caBtan<MU8.  LfRS,  with  the  coxa',  bases  and  extreme  apines  of  the  femone,  the 
tibiie,  except  at  apex,  cinlnnooiis;  the  tarsi,  pxiicpt  at  apex,  paler;  tlie  fore  femora 
for  the  most  part,  the  median  and  hind  femone  on  (heir  apiral  hnlvcs,  except  the 
knei's  mid  a  pi  el's  of  i\\f  (ibiip  a:id  i;ir«i  piceous;  the  swollen  fori'  femora;  amied  mid- 
way with  a  short  tooth,  frequently  iibsont,  midway  between  which  and  the  apices 
is  a  longer  tooth.  SiMitellum  fuscous,  rather  sparsely  pimclate  posteriorly  and  pro- 
vided apically  with  a  V-shuped  ochraceous  mark.  Coriiim  mostly  ochraceous  with 
Bome  fusRoiiN  patoiies  contiguous  to  llie  posterior  margin;  fiisRous  punctures  arranged 
in  rows  ou  the  eliivuw  and  along  the  nervures,  more  profuse  and  iiregiilarly  placed 
without  the  subei)Ml!il  ne^v^lre  behind  the  middle.  Membrane,  especially  at  base 
pale.  Ei'iieral  surfnec  faintly  smudged  with  faseoas.  ^'ellte^  shining  black,  very 
miiiutc'ly  punctiitc  iiiid  proviildl  with  a  rather  denw  coat  of  incumbent  pale  hairs. 
Ij'MKlli  ■'>-*}  mm. 

Detii  rilled  fium  numennis  specimenK  in  mv  eoUeetion  taken  idong  the  edgca  of  the 
salt  m:irshe,s.if  Stateu  Iskn.l.  CliesajK-ake  Ifeaeh,  .Md.  eoUerted  by  Mr.  Nathan  Banks 
and  o[.e  si«.einten  from  Evertilade.  Fl.irida  coUeeled  hy  Mr,  WiUiam  T.  Davis  in  July. 

So  far  as  my  k»o«l<'ilf;e  f:oes  tlii.^i  .speries  is  confined  to  the  salt-lnarslies 
iildiit;  ihc  .\tliiiitie  cimst.  It  is  very  di.s.^ly  related  to  P.  fraternm  Thl.. 
II  ttirifly  lii.slrilimcd  species  in  tlic  I'nited  States.  Besides  being  longer  and 
rckttively  narrower,  the  liead  and  antenna'  are  li>ni:er  in  proportion.      The 
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most  evident  character  by  which  to  distinguish  it  from  /ra/rr«t«r  is  the 
ob\noiisly  narrower  pronotum  just  back  of  the  rounded  anterior  angle. 

Aphantis  umbrosus  Dist.     Florida  (Mrs.  Slosson);   "Florida  as  Micnoioma  car- 
bonaria  Goeze." 

Embdhis  riairius  Horv.     Atlantic  Beach  (Mrs.  Slosson). 


Neidid^  or  Berttid^. 

Jalyaus  multispinus  Ashm.  (=  perdavalus  Van  Du«.).  Crescent  City.  Apr., 
Sanford,  Apr.,  Tampa,  May,  St.  Petersburg,  Apr.  (Van  Dusee);  "Florida"  (Ash- 
mead). 

Jalysus  spinosus  Say.  "Not  at  all  abundant"  (\'an  Duxee);  Crescent  City, 
Apr.,  Clearwater,  Apr.  (Van  Duzee);  Lakeland,  Nov.  (A.  M.  N.  H.  and  Davis). 

Metacanihus  (kcarus  Uhl.     Estero,  May  (Vsji  Duaee). 


Aradid.c 

Aradua  abbas  Bergr.    Atlantic  Beach  (Mrs.  Slosson). 

Aradus  aciUus  Say.     "Florida"  (Uhler). 

Aradus  brevialus  Bergr.     Baldwin  on  Toxodium  (U.  S.  N.  M.). 

Aradua  falleni  St&l.  Crescent  City,  Apr.,  Sanford,  Apr,,  St.  Petersburg,  Apr., 
Clearwater,  Apr.  (Van  Duzee);  Belleair  (Mrs.  Slosson);  La  Belle,  Apr.  (A.  M.  N.  H. 
and  Davis);  Lemon  City,  Dec.  (U.  S.  N.  M.). 

Aradus  gracilicomis  St&l.  Crescent  City,  Apr.  (Van  Duzoe);  Uike  Worth, 
Atlantic  Beach  (Mrs.  Slosson). 

Aradus  minutus  Bergr.     "Southern  Florida"  (Heidemann). 

Aradus  quadrUineatus  Say.     "Florida"  (Bergroth). 

Aradus  lugvbris  Fall.     "Florida"  (Uhler);    "Florida"  (Say). 

Aradus  similis  Say.  Charlotte  Harbor,  BLscayne  Bay,  Jacksonville  (Mrs. 
Slosson). 

Dysodiid.e  or  Brachyrhynchid-k. 

Calisiu-s  ancemus  Bergr.     Biscayne  Bay  (Bergroth). 

Calisius  contuberrialis  Bergr.     St.  Goergt^'s  Ishiiid  (Bergroth). 

Proxiua  (jijitsalus  Bergr.  "Florida"  (Bergroth);  St.  Augustine  (U.  S.  N.  M. 
and  John.son). 

Proxius  schwarzi  Hold.     Tampji  (Heidenuinn). 

Mf'zira  rnutrgitiatii  Sjiy.     Jacksonville  (Mrs.  SlosHon). 

Mczirii  gratiidata  Say.  Crescent  City,  Apr.  (Van  Duzee);  Enterprise,  Fernan- 
dina  (U.  S.  X.  M);  "Florida"  (Uhler). 

Mczira  lohatus  Say.     "Florida"  (II.  Oshorn). 

Pidiims  (wriviUii  HcTgr.     Crcscrnt  City  (Iloidcinann). 

SrnrocOtuiA  simplex  Uhl.  Hi.srjiyiu'  Hay  (Mrn.  SloH.son);  Lakeland,  Apr.  on 
Live  Oak  (nci.lcmaiin);    "Florida"  (Uhler). 

Aneurus  jKtUbis  Say.     Hollcair  (Mrs.  Slosson);   St.  AugUHtine  (Johnnon). 


"Florida"  (niler).     TliorcisBtrongprobnbilitythat  these  maybe  the  next  species. 

Coryi.ocoris  lijphims  Fnh.  Ft.  Myers,  Apr.,  Lakclatxl.  May  (Davis);  Indian 
River  I^istriet  (My  eoUeirtion). 

Becans<'  of  their  very  close  resemblance  in  color  and  markings  this  and  the  fore- 
Koing  species  have  been  much  confused  by  entoDiDlogisIs.  Tlicy  are  in  fact  so  closely 
related  that  only  a  very  careful  study  with  the  lens  will  show  that  principal  cliaract«rs 
for  differentiation  are  found  in  the  head  as  indicated  by  Dallas.  C.  disli>iclu»  occurs 
generally  distributed  over  almost  the  entire  I'niteil  Slates,  at  least  east  of  the  Rocky 
Mts.,  extendiiiK  south  into  Texiis.  .Arizona  ami  Mexico  as  shonn  by  specimens  in  my 
collection.  Like  so  many  ot  our  lieniijitera  the  lines  of  riispersal  of  this  species  roust 
have  started  in  Mexico,  one  line  proceeding  around  the  Gulf  strip  of  the  lower  austral 
zone  an'l  tlienei>  northwardly  along  the  coast  as  far  as  New  England  and  Canada. 
another  line  proceeding  northward  to  spread  out  through  all  of  the  great  Mississippi 
Valley.  C  tuplmiu  is  confined  so  far  as  my  knowledge  goe.s  to  the  extreme  south- 
eitstem  I'niteil  Statfwaslhavfonlyseenit  from  Morida.  It  differs  from  C.iiisUncli's 
in  having  the  head  appearing  much  less  qiiiulrale,  drawn  out  more  in  front  between 
the  bases  of  the  anlenna;  which  are  a  little  more  closely  set  together;  the  Uiteral 
spines  are  also  placed  closer  together.  The  basal  joints  of  the  antenna;  are  not  so 
stout,  less  hairy  and  more  clnvatu  shaped,  being  groiUiaUy  narrowed  from  apex  to  base 
and  slightly  curved  while  in  dinlinctut  they  are  stouter  and  less  narrowing  from  apex 
andmoresharjtly  constrieterlat  base;  the  apical  joint  is  relatively  shorter  in  Itjjthaui. 
more  spindle  shaiMil  being  quite  evidently  widest  beyond  the  middle  while  in  dU- 
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tinciiis  this  joint  is  not  so  stout  and  almost  parallel  sided,  suddenly  constricted  at  base. 
In  ty-phcBus  the  rostrum  is  a  little  longer,  its  apex  reaching  just  beyond  the  middle 
cox£e.     I  can  find  little  difference  in  the  curvature  of  the  hind  tibiae  in  the  two  species. 

Archimerus  ashmeadi  Mont.     "Florida"    (Montandon). 

Archimerus  calcarator  Fab.  Crescent  City,  Apr.,  Tampa,  Apr.,  Ft.  Myers,  May, 
Estero,  May  (Van  Duzee);  Lakeland,  Nov.,  Ft.  Myers,  Mch.  and  Apr.  (A.  M.  N.  H. 
and  Davis) ;  Biscayne  Bay,  Charlotte  Harbor  (Mrs.  Slosson) ;  Sanford  (A.  M.  N.  H.) ; 
Pablo  Beach,  Sept.  (Sleight). 

Mr.  Van  Duzee  has  already  pointed  out  the  differences  between  this  and  our 
more  northemly  alternatus  Say. 

M ozena  ohesa  Mont.  "Florida"  (Montandon);  Jacksonville  (Mrs.  Slosson); 
Enterpris  (My  collection  from  Wm.  BeutenmuUer.) 

EtUhoctha  galeator  Fab.  "Taken  at  all  stations  but  more  abundant  toward  the 
south"  (Van  Duzee);  Jacksonville,  Biscayne  Bay  (Mrs.  Slosson);  Key  Largo, 
Miami,  Nov.,  Everglade,  Apr.,  Lakeland,  Mch.  (A.  M.  N.  H.);  Lakeland,  Nov., 
Ft.  Myers,  Apr.,  Everglade,  Apr.,  Marco,  Apr.,  Miami,  Sept.,  La  Grange,  Sept., 
Key  West,  Sept.,  Big  Pine  Key,  Sept.  (Davis);  Miami,  Marathon,  Dec.  (U.  S. 
N.  M.);  Leon  Co.,  Mch.,  Miami,  Feb.,  Indian  River  District,  Apr.,  Chokoloskee  (My 
collection). 

Acanthocephala  dedivis  Say.     Chokoloskee  (My  collection);   "Florida"  (Uhler). 

Acariihocephala  confraiema  Uhl.  Biscayne  Bay  (Mrs.  Slosson);  Pablo  Beach. 
Nov.,  Lakeland,  Mch.,  Marco,  Apr.  (Davis);  La  Grange,  Sept.  (Davis  and  Sleight); 
Silver  Springs,  Daytona,  Nov.  (Engelhardt) ;  Lake  City  (Florida  Exp.  Station); 
"Florida"  (Uhler);  Enterprise  (My  collection). 

This  species  is  closely  related  to  and  much  resembles  femorata  in  appearance  but 
the  abdomen  is  narrower,  almost  covered  by  the  hemelytra  while  in  femorata,  con- 
siderable of  the  connexivum  is  exposed.  The  pronotum  though  granulated  is  not 
covered  with  small  tubercles  as  in  femorata  and  the  lateral  margins  are  not  furnished 
with  such  evident  teeth.  In  confratema  the  first  three  antennal  joints  are  brownish 
with  the  apical  joint  ferrugineus  red;  in  femorata  the  joints  are  all  concolorously 
reddish  brown.  In  the  male  confraterna  the  hind  femora  are  not  nearly  so  much 
inflated,  nearly  straight  and  longer  and  though  toothed  beneath  are  unprovided  with 
the  enlarged  median  curved  tooth  so  prominent  in  femorata;  the  hind  tibiae  in  this 
sex  are  also  more  expanded  in  confratema. 

Acajithocephala  femorata  Fab.  "Not  uncommon  at  most  places  where  we  col- 
lected" (Van  Duzee);  Ft.  Myers,  Apr.,  Nov.,  Lakeland,  Mch.,  Nov.,  Miami. 
Nov.,  Key  Largo,  Nov.,  Sanford,  Apr.,  St.  Petersburg,  Apr.,  Everglade,  Apr., 
Chokoloskee,  Apr.,  Punta  Gorda,  Apr.  (A.  M.  N.  H.);  Biscayne  Bay,  Belleair. 
Atlantic  Beach  (Mrs.  Slosson);  Lake  City  (Florida  Exp.  Station);  St.  Augustine 
(Johnson  and  Engelhardt);  Jacksonville,  Nov.,  Everglade,  Mch.,  Apr.,  Chokoloskee, 
Apr.  (Davis);  Pablo  Beach,  Sept.  (Sleight);  Enterprise,  Apr.  (My  collection); 
"Florida"  (Uhler). 

Uhler  has  also  recorded  A.  terminalis  Dall.  from  Florida  but  I  have  been  unable  to 
confirm  this. 

Chondrocera  laticomis  La  Porte.  "Florida"  (A.  M.  N.  H.);  Palm  Beach.  Georgi- 
ana,  Key  Largo  (U.  S.  N.  M.);  Key  Largo,  Lignum  Vitae  Key  (Van  Duzee  collection). 

Leptoglossus  halteatus  Fab .     ' '  Florida  "  (U .  S .  N .  M . )  • 

Leptoglossiis  corculiis  Say.  Ft.  Myers,  Nov.  (.V.  M.  N.  H.);  Miami  Nov. 
(Engelhardt);   "Florida"    (Uhler). 


Mnrgiis  obscuralor  Fab.  Sanford,  Apr.,  Crcsoent  City.  Apr.,  St.  Petersburg, 
-Apr..  Ormond  (\'un  Duzee);  Lakeland,  May,  South  Jacksonville,  Sept.  (Davis.). 

.Wimiwus  iin»iUicornis  St&l.  Ft.  Myera  (A.  M.  N.  H.  and  Davis);  Enteiprise 
(r.W.N.M.). 

This  is  a  Mexican  species  hitherto  unknown  from  the  United  States. 

Cnlorhintha  guUula  Fab.  Crescent  City,  Scvenoiiks,  Apr.  {Van  Duzee);  Bis- 
caync  Bay  (Mrs.  Slosson);  Miami,  Nov.  (Engelliardt) ;  Jacksonville  (Davis); 
"Florida"  (I'hlcr). 

Calorliiritha  mcnilica  SfSl.  Biscayne  Bay  (Mra,  Slosson);  Miami,  Sept.  (Davis); 
"Florida"  (Uhler). 

Aruisa  andreii  Gm5r.     "Florida"  ([,"li!er). 

.4nawi  armigtra  Sjiy.     "Florida"  (Uhler). 

Annua  sc/rrbiiliea  Fiib.  Biscayne  Bay  (Mrs.  Slosson);  "Southern  Florida" 
(Uhler). 

Aiiam  Irhlii  (Ic  G'l  r.  South  Bay  of  L.  Okechobec,  Mch.,  Evergiade,  Apr. 
(A.  M.  N-  II.  and  Davis):  Jacksonville  (Mr>.  Slosson);  Lee  Co.,  Apr.,  Big  Pine  Key, 
Sept.  (D:iviH);  Miami,  Silver  SprinRs,  Nov.  (Engehanlt). 

fVmM"--^  "»"■'■''■"""'!  Siai-     I-akeworth  (Mrs.  Slosson). 


1914.1  Barber,  Hemiptera  of  Florida.  521 


AlYDIDjE. 

Prolenor  helfragei  Hagl.     Ft.  Myers,  Apr.  (Davis). 

Leptocorisa  tipuUndes  de  Geer.  Crescent  City,  Clearwater,  Apr.,  (Van  Duzee); 
Jacksonville,  Sept.,  Nov.,  Lakeland,  Nov.,  Punta  Gorda,  Nov.  (A.  M.  N.  H.  and 
Davis);  Pablo  Beach,  Sept.,  Nov.,  Ortega,  Sept.  (Davis);  Daytona,  Nov.,  Silver 
Springs,  Nov.  (Engelhardt) ;  Belleair  (Mrs.  Slosson) ;  Lake  City,  Nov.  (Florida  Exp. 
Station) ;  St.  Augustine  (Johnson) ;  Orland,  May,  on  egg  plant,  Palm  Beach  (U.  S. 
N.  M.). 

Hyalmenus  longispintts  St&l.  Miami,  Nov.,  Everglade,  Apr.  (A.  M.  N.  H.); 
Biscayne  Bay  (Mrs.  Slosson);  Big  Pine  Key,  Sept.,  Miami,  Sept.  (Davis);  Little 
River  (U.  S.  N.  M.);  Miami,  Nov.  (Engelhardt);  Chokoloskee  (My  collection). 

Alydus  (Burtinus)  notatipennis  St&l.  {—A.  femoralis  Dist).  Miami,  Sept. 
(Sleight).  I  have  reported  this  Central  American  species  from  the  Huachuca  Mts., 
Arizona  (Joum.  N.  Y.  Ent.  Soc,  37, 1910).  Mr.  Sleight's  Florida  specimen  although 
somewhat  darker,  agrees  in  other  particulars  with  the  Arizona  specimen.  I  have 
also  very  carefully  compared  this  specimen  with  Distant's  description  and  figure  of 
AlydiLS  femoralis  in  the  Biologia  and  am  convinced  that  this  must  be  placed  as  a 
synonym  of  St&l's  species  notatipennis.  In  the  specimens  before  me  however  the 
first  segment  of  the  antennae  is  longer  than  the  second  or  third  segment. 

Alydus  pilosidus  H.  Schf.  "Common  and  widely  distributed  in  Florida." 
(Van  Duzee);  Jacksonville,  Nov.,  Lakeland,  May  and  Nov.  (Davis);  Jacksonville, 
Nov.,  Titusville,  Nov.,  Miami,  Nov.,  St.  Petersburg,  Sanford,  Crescent  City  (A.  M. 
N.  H.);  St.  Augustine,  Nov.,  Daytona,  Nov.  (Engelhardt);  Biscayne  Bay,  Ormond, 
Charlotte  Harbor  (Mrs.  Slosson);   St.  Augustine  (Johnson);   "Florida"  (Uhler). 

Stachyocnemis  apicalis  Dall.  St.  Petersburg,  Apr.,  Estero,  May  (A.  M.  N.  H.); 
"Florida"  (Uhler). 

PENTATOMIDiB. 

Aniaurochrous  dubius  P.  Beauv.  Everglade,  May  (Davis).  This  West  Indian 
species  is  almost  two  millimeters  longer  than  the  largest  A.  cinclipes  I  have  seen,  and 
easily  distinguished  from  that  species  by  the  anterior  angles  of  the  pronotum  being 
prolonged  into  oblique,  elongated,  stout,  blunt  processes  which  project  well  beyond 
the  eyes;  the  humeral  angle  is  sub-emarginate  and  the  process  before  this  is  more 
prominently  prolonged  into  a  blunt  tubercle;  the  lateral  margins  much  more  deeply 
sinuated.     It  has  been  reported  from  Virginia  by  Mr.  Van  Duzee. 

Brochymena  anmdata  Fab.  Newberry,  Nov.,  Jacksonville,  Nov.,  Ft.  Myers, 
Apr.  (A.  M.  N.  H.  and  Davis);  Pablo  Beach,  Nov.,  La  Grange,  Sept  (Davis); 
Jacksonville  (Mrs.  Slosson  and  Engelhardt);  Lake  City  (Florida  Exp.  Station); 
Archer,  Mch.  (U.  S.  N.  M.);  Barqueton  (McAtee);  Enterprise,  Apr.  (My  collection). 

Brochymena  arborea  Say.  Lakeland,  Apr.  (A.  M.  N.  H.);  Silver  Springs,  Miami, 
Nov.  (Engelhardt);  Lake  City  (Florida  Exp.  Station);  St.  Augustine  (Johnson); 
Georgiana  (U.  S.  X.  M.);  Enter]>ri8e,  Apr.  (My  collection);  "Florida"  (Uhler). 

Brochymena  cariosa  St&l.  Biscayne  Bay,  Tampa  (Mrs.  Slosson);  "Florida" 
(Van  Duzee). 

Brochymena  marginella  St&l.     "Florida"  (Van  Duzee). 

Brochymena  poeyi  Gu^r.  Biscayne  Bay,  Tampa  (Mrs.  Slosson);  Orlando,  Sept. 
(U.  S.  N.  M.);   Big  Pine  Key,  Sept.  (Sleight). 


Duzoe) ;  South  Bay  of  L.  Okpcliobec,  May,  Everglade,  Yt.  Myers,  Apr.  (A.  M.  N'.  H.) : 
Punta  Gonlu,  Laki'land,  May,  Nov.,  Ft.  Myers.  Mcli.,  Chokoloskee,  Apr.,  Big  Pine 
Key,  Sept.,  Iji  Grange,  Sept.,  Miami,  Sept.  (Davis);  Diiyloiia,  Nov,  (Engelhardt); 
LakcCiiy  (Florida  Exp.  Station);  Entt-rpriac,  Indian  River  Disl.  (My  collection). 

Evxcliiatiis  crassiis  Dail.  Sanford,  Apr.  (Van  Duzec);  Clearwater,  Ft.  Myera, 
Apr.,  Lakeland,  May  (A.  M.  N.  H.);  La  Grange,  Sept.  (Davis);  Jacksonville  (Mrs. 
Slosson);  Leon  Co.  (My  collection). 

Eunckislim  crcmilorVhl.     Dade  City.  Nov.  (U.S.  N.  M.);   "Florida"  (Uhler), 

Eusehislits  ielericu»  Linn.  Crescent  City,  Apr.,  Sanford,  Apr.,  Ft.  My.rs,  May, 
(Van  Duzve);  Laktland,  Nov.,  Ft.  Myers,  Apr.,  South  Bay  of  L.  Ok^eliobee,  May 
(A.  M.  N.  IL);  Onega,  Sept,  (Davia);  St.  Augiiitine  (Johnson);  En*erpri-«  (My 
collection);    Kisseinmet^   (Banks). 

Eiuichiiitiiii  acmts  Say.  "Common  everywhere  in  Florida"  (Van  Duzee);  Cres- 
cent Cilv,  Saiifoni,  Apr,,  Tampa,  May.  Ft,  Myers,  Mch,,  Boiilh  Bay  o(  L,  Okeeho- 
hee.  May,  La  Bello,  Apr.,  Lakeland.  May  (A,  M.  K,  H,):  Ukeland.  May  and  Nov., 
Jack.'ionville,  Nov.,  Newberry,  Nov.,  Ft,  Myers,  Apr.,  La  Grange,  Sept.,  Miami,  Sept, 
(Davi«>;  Daytona,  Nov.  (Engelhard!);  Lake  City  (Florida  Exp.  Station);  Pablo 
Bead).  Sept.  (Sleight);  Flnterprisc,  Apr,,  Leon  Co,,  Mch.  (My  collection);  "Florida" 
(Uhler). 

EiiKchistus  triatiymus  Say.  Sanford.  Apr,  (\'nn  Duzee);  Jacksonville,  Nov, 
(Davis):    "Florida'    (Uhler)^ 
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Euschistus  variolarius  Pal.  Beauv.  Sanford,  Apr.  (A.M.N.H.);  St.  Augustine 
(Johnson). 

Proxy 8  punctulalus  Pal.  Beauv.  Sanford,  Apr.  (Van  Duzee);  La  Belle,  Nov., 
Ft.  Myers,  Mch.,  Apr.  (A.  M.  N.  H.);  Chokoloskee,  Apr.,  Ft.  Myers,  Apr.,  Ever- 
glade, June,  La  Grange,  Sept.  (Davis);  St.  Augustine  (Johnson);  La  Grange,  Sept. 
(Sleight);   Chokoloskee  (My  collection);   "Florida"  (Uhler). 

Hxfmenarcys  nervosa  Say.     Ft.  Myers,  May  (Van  Duzee);  "Florida"  (Uhler). 

Thyania  antiguensis  West.     Florida  (Mrs.  Slosson). 

Thyanta  casta  St&l.  Miami,  Punta  Gorda,  Nov.  (A.  M.  N.  H.);  Key  West, 
Sept.,  Miami,  Sept.  (Davis);    Miami,  Feb.  (My  collection  from  Prof.  E.  B.  Wilson). 

Thyanta  custator  Fab.  "Found  at  all  points  where  I  collected,"  Apr.  May 
(Van  Duzee);  Lakeland,  St.  Petersburg,  Jacksonville,  Tampa,  Clearwater,  Ft. 
Myers,  Miami,  Newberry,  Titusville,  Nov.  (A.  M.  N.  H.);  Lake  City  (Florida  Exp. 
Station);  Lake  Worth,  Charlotte  Harbor,  Jacksonville  (Mrs.  Slosson) ;  Jacksonville, 
Lakeland,  Punta  Gorda,  Nov.,  Ft.  Myers,  Mch.,  Lakeland,  May,  Miami,  Sept., 
Cocoanut  Grove,  Sept.  (Davis);  St.  Augustine,  Miami,  Nov.  (Engelhardt) ;  "Flor- 
ida" (Uhler). 

Thyanta  perditor  Fab.     Key  Largo,  Nov.  (A,  M.  N.  H.). 

I  believe  that  this  species  is  confined  to  the  extreme  southernmost  part  of  Florida, 
although  I  have  seen  records  from  other  parts  of  the  state. 

Loxa  florida  Van  Duz.  Crescent  City,  Apr.  (Van  Duzee);  Biscayne  Bay,  Lake 
Worth  (Mrs.  Slosson);  Jacksonville,  Nov.,  Big  Pine  Key,  Sept.  (Davis  and  Sleight); 
Lignupti  Vitae  Key,  Feb.  (My  collection  from  Prof.  E.  B.  Wilson). 

The  West  Indian  L.  flavicollis  Drury  probably  confused  with  the  above  has  been 
reported  from  Florida. 

Murgantia  histrionica  Hahn.  Lake  City  (Florida  Exp.  Station);  "Florida" 
(Uhler). 

Murgantia  violascens  Westw.  Key  Largo  (Van  Duzee);  Lignum  Vitae  Key, 
Feb.     (My  collection  from  Prof.  E.  B.  Wilson). 

Vvlsirea  violacca  Fab.  Biscayne  Bay  (U.  S.  N.  M.  and  Mrs.  Slosson);  "Florida" 
(Van    Duzee) . 

Nezara  hilaris  Say.  Crescent  City,  Apr.  (Van  Duzee);  Ormond  (Mrs.  Slosson); 
Newberry,  Nov.  (Davis);  Daytona,  Nov.  (Engelhardt),  St.  Augustine  (Johnson); 
"Florida"  (Uhler). 

Nezara  marginata  Pal.  Beauv.  "Southern  Florida"  (Uhler).  I  have  been  un- 
able to  confirm  this  record. 

Nezara  pennsylvanica  De  Geer.  Sanford,  Apr.  (Van  Duzee);  Ft.  Myers,  Mch., 
Everglade,  July  (Davis) ;  Jacksonville,  Nov.  (DavLs  and  Engelhardt) ;  Biscayne  Bay 
(U.  S.  N.  M.);   Indian  River  Dist.  (My  collection). 

Nezara  viridida  Linn.  Crescent  City.  Clearwater,  Sevenoaks,  Apr.  (Van  Duzee); 
Pablo  Beach,  Newberry,  Lakeland,  Nov.  (A.  M.  N.  H.  and  Davis);  Ft.  Myers,  Nov. 
(A.  M.  N.  II.);  Miami,  Silver  Springs,  St.  Augustine,  Daytona,  Nov.  (Engelhardt); 
Lake  City  (Florida  Exp.  Station);  Biscayne  Bay  (Mrs.  Slosson);  Everglade,  May, 
So.  Jacksonville,  Sept.  (DavLs);  Seven  Oaks  (Thurston);  South  Bay  of  L.  Oke- 
chobee,  May  (A.  M.  X.  H.). 

Banana  dimidinia  Say.  Walton  Co.  (U.  S.  N.  M.);  Leon  Co.  (My  collection 
from  T.  O'Connor) ;    "Florida"  (Say). 

Banana  euchlora  St&l.     "Florida"   (Uhlor). 

Banasa  Icntindaris  Uhl.  Crescent  City,  Apr.  (Van  Duzee);  Lakeland,  Jackson- 
ville, Nov.  (Davis);  Silver  Springs,  Nov.  (Engelhardt). 


Biseayne  Bay,  Atlmilic  Beach  (Mrs.  Slosson);  Lakeland,  May,  I.a  Grangp,  Sfpt. 
(Davis);   South  Bay  of  I..  Okechobt-e.  May  (A,  M.  X.  H);    "Florida"  (L'hler). 

PerilloUks  bioculatiis  Fab.    Florida  (My  colleetio(i), 

.Mineus  striffipes  H.  Schf.     Florida  (Brooklyn  Museum). 

Alraorhynchua  gravdis  Dall.  iSouthem  Morida  (Van  Diizee);  Ft.  Mvers,  Mrh.. 
Lakeland.  Nov.  (Davis);  Archer  (U,  K,  N.  M,), 

Alcceorhynchits  phyrnnlopliom  Pal.  B<*uuv.  I„'ikp  H'orlh,  Biseayne  Bay  (Mrs. 
Slo!ison]. 

Ajmleticus  cynirut  Say.     Jaeksoiiville,  Nov.  (.\.  M.  X,  H,), 

ApiiMiois  maculireiilria  Sny.    St,  I'otershurg,  May  (\'ati  Duzee). 

Aimklicns  mucroiiiilus  Uhl.  Ft.  Myers.  May  (Van  Diizee);  Charlott*  Harbor, 
BiwcajiL.'  Baj',  Liike  Worth  (Mrs.  Slosson);  Kt.  Augiiiiline  (Johnson);  Dade  Gty. 
Sipt.  (V.  S,  N,  M.);Pnlm  Beach,  Feb.  (My  collection);  "tSoutliem  Florida"  (Uhler). 

A inildicii^  sagillata  Fab.     8t.  Augustine  (Johnson);   Miami,  Sept,  (Davis), 

AiHiU'lkiix  wrwwniris  Uhl,     Ft,  Myers,  .\pr.  (DavLs). 

Eulhijrltynelma  Jloridamis  Linn.  Lakeknd,  Xov.  (A.  M.  N.  H.);  Lakeland, 
Kewberry,  P;il>lo  Beach,  Nov.,  Miami,  Sept.  (Davis);  Biseayne  Bay,  Ijike  Worth 
(Mrs.  Slo'iMin);  Miami  {V.  S,  X.  ^^,  Engelhardt,  Sleight  and  My  collection);  Uma- 
tilla (Flr)ridii  Exji.  .'Station);   Ml.  Aiigustinp  (,)<ilinsnii). 
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THYREOCORIDiE. 

Thyreocoris  ciliata  Uhl.  Lake  Worth  (Mrs.  Slosson);  Ocean  Beach,  Sept. 
(Davis). 

Thyreocoris  lateralis  Fab.  ''Common  and  widely  distributed  in  Florida"  (Van 
Duzee);  Lakeland,  Orange  Grove,  Sanford,  Crescent  City,  Clearwater,  Nov.  (A.  M. 
N.  H.);  Jacksonville,  Nov.,  Ft.  Myers,  Apr.  (Davis);  Lake  City  (Florida  Exp. 
Station);  Orange  Grove,  May  (My  collection). 

Thyreocoris  minula  Uhl.     Jacksonville  (Van  Duzee). 

Thyreocoris  pvlicaria  Germ.  "Taken  in  abundance  everywhere  I  collected  in 
Florida"  (Van  Duze?);  Jacksonville,  Bisca3Tie  Bay,  Belleair  (Mrs.  Slosson); 
Lake  City  (Florida  Exp.  Station) ;  Punta  Grorda,  La  Belle,  Titusville,  Tampa,  San- 
ford, Ocean  Grove,  Nov.,  Ft.  Myer;?,  Marco,  Apr.,  Lakeland,  May  (A.  M.  N.  H.); 
Lakeland,  Punta  Gorda,  Jacksonville,  Nov.  (Davis);  Walton  Co.  (McAtee). 

Thyreocoris  unicolor  Pal.  Beauv.  Crescent  City,  Sanford,  Clearwater,  Apr.. 
Ft.  Myers,  May  (Van  Duzee);  Ft.  Myers,  Apr.  (A.  M.  N.  H.). 

Cyrtomenus  mirahilis  Perty.  Clearwater,  Apr.  (Van  Duzee);  Biscayne  Bay 
(Mrs.  Slosson);  Ft.  Myers,  Lakeland,  Nov.,  Enterprise,  Apr.  (A.  M.  N.  H.);  Lake- 
land, May,  Nov.  (Davis);  Daytona,  Nov.  (Engelhardt) ;  S  .  Augustine  (Johnson); 
••  Florida"  (Uhler). 

Cydnus  communis  Uhl.     St.  Johns  River.  Orange  Springs  (Uhler). 

Cydnus  indentatus  Uhl.  Lakeland,  Steinhatchee,  Nov.,  Key  West,  Sept.  (Davis); 
St.  Augu.stine  (Engolhardt) ;   "Florida"  (Uhler). 

Pangceus  hilinecitus  Say.  Ft.  Myers,  Apr.,  Nov.,  Miami,  Marco,  Everglade,  Apr., 
Lakeland  (A.  M.  N.  H.  and  Davis);  Lake  City  (Florida  Exp.  Station);  Atlantic 
Beach,  Biscayne  Bay  (Mrs.  Slosson). 

Pangani^  uhleri  Sign.     Key  West,  Nov.  (Engelhardt). 

Geotomus  robuslus  Uhl.  Tampa,  May  (Van  Duzee);  Lakeland,  May,  Nov. 
(A.  M.  N.  H.  and  Davis);    Jacksonville,  Nov.  (Davis);    Florida    (Mrs.  Slosson). 

Amnestus  pusillus  Uhl.  Crescent  City,  Apr.  (Van  Duzee);  Biscayne  Bay  (Mrs. 
Slosson);  La  Belle,  Everglade,  Apr.  (Davis). 

Sehirus  cinclus  Pal.  Beauv.     Florida  (U.  S.  N.  M.). 


SCUTELLERID^. 

Telyra  arcxuUa  Fab.  Biscayne  Bay  (Mrs.  Slosson);  Key  West,  Sept.  (Sleight); 
KeyWest  (U.  S.  N.  M.). 

Tetyra  bijmnciata  H.  Schf.  Lakeland,  Nov.  (A.  M.  N.  H.);  Biscayne  Bay  (Mrs. 
Slosson);  Palm  Beach,  Daytona,  Nov.  (Engelhardt);  St.  Augustine  (Johnson); 
Lake  City  (Florida  Exp.  Station);  Capron  (U.  S.  N.  M.). 

Chdysoma  guUaium  H.  Schf.  Ft.  Myers,  May  (Van  Duzte);  Ormond  (Mrs. 
Slosson);  Lake  City  (Florida  Exp.  Station);  Miami,  La  Belle,  Rital,  Nov.  (A.M.  N. 
H.) ;  Lakeland,  Jacksonville,  Nov.  (Davis) ;  St.  Augustine  (Johnson  and  Engelhardt ) ; 
Georgiana  (U.  S.  N.  M.);  Indian  River  Dist.  (My  collection). 

Diolcus  rhrysorrha^us  Fab.  Green  Springs.  Apr.  (Van  Duzee);  Jacksonville 
(A.  M.  N.  H.);  St.  Augustine  (Johnson);  Indian  River  Dist.  (My  collection). 

Diolcus  irrorntus  Fab.  Punta  Gorda,  Nov.  (A.  M.  N.  H.  and  Davis);  Biscayne 
Bay  (Mrs.  Slosson);  Fernandino  (U.  S.  N.  M.). 


Ciiwl;  reperta  Vh\.     "FloriJ^"   (UhliT). 

Cicafhs/ii/iSm.andGT.     La  UfUc,  Apr.  (Davis);   "Florida"  (U.S.  N.  M.). 

Ciciiil't  myi  var.  aiixIndU  Vswiv.     La  Orhiri.',  S^'pt.  (Diivis). 

Ciradii  siiiiilaris  Sin.  anil  Gr.  Fcrruindino  (U.  S.  N.  M.);  Jiirksonvilk,  Sopt.. 
La  (M'unito,  Sept.  (Duvis). 

Cicwiti  i-irUlifaecia  Walk.  (^  noriliiliitii  Uhl,  Distiint.)  "SoiUhprn  Florida" 
CUhicr). 

Ciaida  ritripcnnis  Say.     "Florida"  (Uhlpr). 

Mdampsalta   parDuiii   Say.     Tiinipa   (\'uii    Diizcf;);     Laki'land,    May    (Davis). 

Cyrimptm  Mfmgcit^ud.  Tampa  (\'ari  Diizi-c);  St.  .iuKUstine,  Nov.  (Engplhardt 
and  Johnson). 

Cyrpoptusrcineckeiyan  Duz.  "Takenat  all  plai'es  where  I  collected  in  Florida" 
{Van  Duzee);  Eetoro  (Mrs.  !^los.iim);  Jarksonvilb  (SIpirIiI);  Sanford.  Clearwaler,  St. 
Petersburg,  Apr..  Jackson  villi',  May  (.\.  M.  N.  IL). 

Ncrsia  lingida  Van  Diiz.  Eslero  (Van  DiiKci');  Punta  Gorda,  Lakeland,  Nov. 
(Davis);  Ormond  (Mrs.  !l-lossm);  l-unta  Goixla.  Nov.  (A.  M.  X.  IL). 

Persia  micrfirhina  Walk,  Jacksonville,  l^ikeland  (Davis);  F(.  Myers,  Lakeland. 
Nov.  {.\.  M,  N.  H.);   St.  .Vujrnslirie  (Johnson). 
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Scolops  anffustcUvs  Uhl.    St.  Augustine  (Johnson). 

Scolops  desiccatus  Uhl.    Crescent  City,  Sanford  (Van  Duzee). 

Scolops  stdcipes  S&y.     ** Florida"  (Uhler). 

Phylloscelis  atra  Germ.  St.  Petersburg,  Sevenoaks,  Ft.  Myers  and  Estero  (Van 
Duzee);  Ft.  Myers,  Jacksonville,  Miami,  Nov.  (A.  M.  N.  H.). 

PhyUoacdis  pallescens  Germ.    Estero  (Van  Duzee). 

Pelilropis  rotidata  Van  Duz.  Ft.  Myers,  Estero  (Van  Duzee);  Lake  Worth,  Bis- 
cayne  Bay  (Mrs.  Slosson). 

Tangia  sponosa  Uhl.     "Southern  Florida"  (Uhler). 

Monopsis  tabida  Spin.     "Florida"  (Van  Duzee). 

Catonia  picta  Van  Duz.    Estero  (Van  Duzee). 

Ellidiptera  floridw  Walk.     Newberry  (Davis). 

Ellidiptera  pallida  Say.     "Florida"  (Say). 

Monarchis  sordidenta  Uhl.     Lake  Worth  (Mrs.  Slosson). 

Bothriocera  tinealis  Burm.    Charlotte  Harbor,  Biscayne  Bay  (Mrs.  Slosson) . 

Bothriocera  undala  Fab.  "Was  taken  everywhere  I  collected  in  Florida"  (Van 
Duzee);  Lake  Worth,  Biscayne  Bay,  Ormond  (Mrs.  Slosson). 

Oliarus  compleclus  Ball.  St.  Petersburg,  Sevenoaks,  Estero  (Van  Duzee);  Key 
Largo,  Nov.  (A.  M.  N.  H.). 

Oliarus  difficUis  Van  D.     Belleair  (Mrs.  Slosson). 

Oliarus  placitus  Van  D.     Ft.  Myers,  May  (Van  Duzee). 

Oliarus  quinqudineatus  Say.     Jacksonville  (Mrs.  Slosson). 

Oliarus  slossoni  Van  D.     Belleair,  Biscayne  Bay  (Mrs.  Slosson). 

Oliarus  vicarius  Walk.  Estero,  Ft.  Myers,  St.  Petersburg,  Clearwater,  Sevenoaks, 
(Van  Duzee);  Jacksonville,  Ormond,  Charlotte  Harbor  (Mrs.  Slosson);  Marco,  Apr. 
(A.  M.  N.  H.);  St.  Augustine  (Johnson). 

Cixius  dorsivittatus  Van  D.  Crescent  City  (Van  Duzee);  Biscayne  Bay  (Mrs. 
Slosson);  Everglade,  Apr.  (A.  M.  N.  H.). 

(Ecleus  horcalis  Van  D.  "Abundant  at  all  places,  especially  towards  the  southern 
end  of  the  state"  (Van  Duzee);  Jacksonville,  Ormond,  Atlantic  Beach  (Mrs.  Slos- 
son) Clearwater,  Apr.,  Sanford,  May  (A.  M.  N.  H.). 

Myndus  slossoni  Ball.  Crescent  City  (Van  Duzee);  Biscayne  Bay,  Charlotte 
Harbor  (Mrs.  Slos-son);  Crescent  City,  Sanford,  Apr.  (A.  M.  N.  H.). 

Myrulu^  ddicatus  Van  D.     "Florida"  (Van  Duzee) 

Myndus  enotatus  Van  D.  Crescent  City,  Apr.  (Van  Duzee,  Mrs.  Slosson  and 
A.  M.  N.  H.);  Ormond,  Charlotte  Harbor,  Biscayne  Bay  (Mrs.  Slosson);  Sanford, 
Apr.  (A.  M.  N.  H.). 

Myndus  lundtus  Van  D.     Sanford,  Sevenoaks,  Ft.  Myers,  Estero  (Van  Duzee). 

Myndus  pusillus  Van  D.  Crescent  City,  Sevenoaks  (Van  Duzee);  Ormond, 
Atlantic  Beach,  Charlotte  Harbor  (Mrs.  Slosson). 

Bruchonwrpha  jocosa  St&l.  Crescent  City,  Sanford,  Sevenoaks,  St.  Petersburg, 
Tampa,  Ft.  Myers  (Van  Duzee);  Lakeland,  Nov.  (A.  M.  N.  H.). 

Bruchomorphn  jxdlidijyes  St&I.     Crescent  City,  Estero  (V^an  Duzee). 

Bruchomorpha  suturalis  Melich.  "Common  throughout  Florida."  (Van  Duzee) ; 
Ft.  Myers,  Lakeland,  Newberry,  Nov.  (A.  M.  N.  H.). 

Bruchomorpha  trixtis  Stt^l.     Crescent  City,  Estero,  Sevenoaks  (Van  Duzee). 

Xaso  rohrrtsoni  Fitch.     Estero  (Van  Duzee). 

Aphi'lonimn  dirorida  Van  D.  Crescent  City.  St.  Petersburg,  (Van  Duzee); 
Charlotte  Harbor  (Mrs.  Slos-son) 


Slenocrauys  dorsiitU  Filch.     Crcswnt  Cily,  Sanfonl  (\'an  Diwoo);   Bi.scuj'iio  Bsy 
(Mrs,  Slosson);  Crc-acpnt  City  (A.  M.  N.  H.). 

I*    Slenotranvs  jmlrrliiK  Van  D.     Crescent  Citv  (Viin  Duacc  und  A.   .M.  X.  H.I; 
Everglfwlf.  Apr.  (A.  M.  X.  H.). 

Slenocranus  sacchariforiis  WpsI.w.     Tanipii  (Vnii  Diizep). 

Kclisia  parvula  Biill.     "Florida'"  (Van  Du/.w). 

Megametanuii  elongaliis  Ball,     Cn'scpnt  Cily,  St.  Petcrslmrg.  Estcro  Islanii  (Van 
"Duipp);   Bcllcair,  Biscayni"  Bay,  Ormoiiil  (Mrs.  Sli)H,-!(jn). 

fMegamflatniK  spartiiii   ()sb.     St,    Prtcrdjut^    (Van   Duzep);      Belleair     (Mrs. 
Sio8son). 

MegamciuH  innrginatu£\\i.n  1).     Estcni  (Van  Duzw);  Orniond  (Mrs.  Slosson). 

Mcgiiindua  semiiiigm  Stfti.     "Florida"  (Van  Diizei-). 

Frrigriiius  maidiii  Ashni.     EmIito  (Viin  Duzcc). 

MnrrntomeUa  carinaUi  \'nn  D,     Crescent  City.  Ft.  Mycre  (\'.iii  Duzee), 

I'ixsniialiin   ahr  \'iiii  D.     Cn^socnt  Cilv,  Tampa,  ifevenoak.s,  Ft.   Mvirs  (\iin 
Diizcel;  TitusviU.',  Nov.,  Ft.  Myi-rs.  Nov.  (A.  M.  X.  H.). 

Pismiwlax  lioMitis  Van  I>.     Ft,  Mycra,  Eslcro  (Van  Duzi'c), 

PinKOitoius  brunneue  Van  D.     Crescent  City  (\'jin  Diizee). 

Pi usi'no/ 'IK  (Wiraf  us  Van  1),     Crwnent  Cily,  Sevenoakti,  Fiitero  (\'an  Diizeel. 

/'iKsnnodis  nuirgiimluf  \'aii 

PUmiiol,!^  pnlliiff  Van  D, 
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Phyllodinus  niiens  Van  D.    St.  Petersburg,  Estero  (Van  Duzee). 

Stobcera  affinis  Van  D.  Crescent  City,  Ft.  Myers  (Van  Duzee);  Biscajme  Bay 
(Mrs.  Slosson). 

Stobcera  condnna  Stal.     Biscayne  Bay,  Belleair  (Mrs.  Slosson). 

Stobcera  pallida  Osb.  Ft.  Myers,  Estero  (Van  Duzee);  Newberry  (A.  M.  N.  H.); 
Nassau  (Crawford). 

Stobcera  quadripustulata  Van  D.     Estero  (Van  Duzee). 

Bostcera  nasula  Ball.    Tampa,  Sevenoaks  (Van  Duzee). 

lAbumia  albolineosa  Fowler.  Sevenoaks,  Estero  (Van  Duzee);  Titusville,  La 
BeUe  (A.  M.  N.  H.). 

Libumia  andromeda  Van  D.  Sevenoaks,  Tampa  (Van  Duzee);  Lakeland 
(A.  M.  N.  H.);  Biscayne  Bay,  Belleair  (Mrs.  Slosson). 

Ldbumia  basivitta  Van  D.  Crescent  City  (Van  Duzee);  Jacksonville  (Mrs. 
Slosson). 

Libumia  ailta  Van  D.     Biscayne  Bay  (Mrs.  Slosson). 

Ldbumia  detecta  Van  D.  Crescent  City,  St.  Petersburg  (Van  Duzee);  Ormond, 
Biscayne  Bay,  Lake  Worth  (Mrs.  Slosson);  Titusville  (A.  M.  N.  H.). 

Ldbumia  foveata  Van  D.     Lake  Worth  (Mrs.  Slosson). 

Libumia  humilis  Van  D.     Sanford,  St.  Petersburg  (Van  Duzee). 

Libumia  laminalis  Van  D.     Crescent  City  (Van  Duzee);  Belleair  (Mrs.  Slosson). 

Ldbumia  osborni  Van  D.     Estero  (Van  Duzee);  Lakeland  (Bradley). 

Ldbumia  omata  St&l.     Crescent  City  (Van  Duzee). 

Liburnia  puella\a,nD.  Crescent  City,  Sevenoaks  (Van  Duzee) ;  Biscayne  Bay, 
Belleair  (Mrs.  Slosson). 

Libumia  pumiln  Van  D.     Belleair  (Mrs.  Slosson). 

Libumia  seniinigra  St&l.  Crescent  City,  Estero  (Van  Duzee);  Miami  (A.  M. 
N.  H.);   Belleair,  Ormond  (Mrs.  Slosson). 

Liburnia  slossoni  Ball.  Crescent  City,  Estero  (Van  Duzee);  Biscayne  Bay, 
Belleair,  Lake  Worth,  Ormond  (Mrs.  Slosson). 

Liburnii  leaf,(F  Fowl.     Biscaj'ne  Bay  (Mrs.  Slos.son). 

Liburnia  iuckeri  Van  D.     St.  Petersburg  (Van  Duzee). 

Ldbumia  weedi  Van  D.  Sanford,  Crescent  City  (Van  Duzee);  Punta  Gorda 
(A.  M.  N.  H.). 

CERCOPIDiE. 

Tomaspis  bicincla  Say.  Sanford,  Ft.  Myers  (Van  Duzee);  Lake  Worth,  Bis- 
cayne Bay  (Mrs.  Slosson);  Clearwater,  Apr.,  Ft.  Myers,  Nov.,  Mch.,  Everglade, 
Apr.  (A.  M.  N.  IL). 

Lepyronia  angulifera  Uhl.  "Found  in  moderate  numbers  at  all  places  where 
I  collected  in  Florida"  (Van  Duzee);  Bi.scayne  Bay  (Mrs.  Slosson);  Sanford,  Clear- 
water, Crescent  City,  Ft.  Myers,  La  lielle,  Tampa,  Punta  Gorda,  Lakeland,  Newberry 
(A.  M.  N.  II.) 

Ijcpyrorua  qundrangularia  Say.     "Florida"  (Ball). 

Aphrophora  quadrinotata  Say.     "Florida"  (Ball). 

Aphrophora  saratogens^is  Fitch.  Crescent  City  (Van  Duzee);  Jacksonville 
(Mrs.  Slosson). 

CUiatoptvra  protcua  var.  aaint-cyri  Prov.     Crescent  City  (Van  Duzee). 

Cldstoptcra  j)  rote  us  var.  vittuta  Ball.     Sevenoaks  (Van  Duzee). 

CUislopU-m   xanlhocephala   Germ.     "Abundant   everywhere    in    Florida"  (Van 


Tie, 

in 

1    \      D     li  11        (\I        ]         ) 

I    h 

gi    1 

F  1      Lt       (\       D       irk 

11    (Mrs.  Slcsso. 

i):  Si 

A  gu  1       (II         ) 

Sml 

1     F 

1      J    Lio      II    (M      Mj^     ) 

S     (    / 

K«(       1 

I         I    k    W      1    J    k-^      11 

M 

^losson). 

Cyl  n 

E           On      1  (Mrs     1    -o  ) 

Cyri  III 

1 1 

/      II      J    kso      11    (Mrs     1 

Cyl  1  1 

\        D      1     k          H     (Mrs      1 

) 

CjTlol  b 

1 

\       D           f     i   E  t       (\       D 

) 

Marco,  .\pr.  i 

A    M 

N  H) 

Cyrtlol 

h' 

}■             J    L        II    (M        1 

■o  ) 

Cyiotiil 

1  b 

F     m      IJ  11         (M       Maw  ) 

C,    J  1 

t      1 

W   Ik     St    M       HI  ff  J    1 1      i 

(^^aIk.■^). 

CjtII 
ill 

UN          Ik         It    (M        1 
T             Ik         li    IM        1         ) 

(           11    d     a     n      J 

1 

0,1    1 

II 

//  ;  (    Ik     III     i\     D 

!>    ' 

1 

/I         1    1              k 

(\ 

Diiitpp);  Juvks 

onvill. 

(M        1 

) 

//    / 

\     n      1  k              11 

II 1 

1    .■«  uL-rol  «■ 

oik.^r 

1914.]  Barber,  Hemipiera  of  Florida.  531 

Idioderma  varia  Van  D.    Estero  (Van  Duzee). 

Vanduzea  triguttata  Burm.  St.  Petersburg,  Estero,  Sevenoaks  (Van  Duzee); 
Jacksonville  (Mrs.  Slosson). 

Entylia  concisa  Walk.     Crescent  City  (Van  Duzee). 

Entylia  sinuata  Fab.  Crescent  City,  Sanford,  Ft.  Myers  (Van  Duzee);  St. 
Augustine  (Johnson). 

Umbonia  orizimbo  Fairm.     "Florida"  (Amy.  and  Serv.). 

Platycotis  quadrivitiata  Say.     "Florida"  (Coding);   St.  Augustine  (Johnson). 

Plalycotis  sagiitata  Germ.    Crescent  City,  Sevenoaks  (Van  Duzee). 

Enchenopa  binotata  Say.     St.  Augustine  (Johnson). 

Tylopella  brevis  Van  D.     Crescent  City  (Van  Duzee). 

Centruchoides  perdila  A.  and  S.     Jacksonville  (Mrs.  Slosson). 


BYTHOSCOPIDiE. 

Bythoacopus  robusta  Uhl.  Sanford,  Ft.  Myers  (Van  Duzee);  Belleair  (Mrs. 
Slosson). 

Agallia  constricta  Van  D.  Crescent  CHy,  Sanford  (Van  Duzee  and  A.  M.  N.  H.) ; 
Ormond,  Jacksonville,  Atlantic  Beach  (Mrs.  Slosson). 

Agallia  deleta  Van  D.  Crescent  City,  Sanford,  Ft.  Myers  (Van  Duzee);  Belleair 
(Mrs.  Slosson). 

Agallia  lyrala  Baker.     Crescent  City  (Van  Duzee). 

Agallia  novella  Say.     Crescent  City  (Van  Duzee). 

Agallia  sanguinolenta  Provanch.  Crescent  City,  Sanford  (Van  Duzee);  Lake 
Worth  (Mrs.  Slosson). 

Agallia  variala  Uhl.     Lake  Worth  (Mrs.  Slosson). 

Idiocerus  nervatus  Van  D.     Crescent  City  (Van  Duzee). 


Tettigoniellid^. 

Aulacizes  guttata  Uhl.  Ft.  Myers  (Van  Duzoe);  Biscaync  Bay  (Mrs.  Slosson); 
Ft.  My(  ni,  Deep  Lake,  Apr.  (A.  M.  N.  H.). 

Aulacizes  irromta  Fab.  Lake  Worth,  Biscayne  Bay  (Mrs.  Slcsson);  Cn^^cont 
City,  Sanford,  Apr.  (A.  M.  N.  H.). 

Oncomi'topia  lateralis  Fab.  Crescent  City,  Sanford,  Tampa  (Van  Duzee):  San- 
ford, Clearwater,  Jacksonville  (A.  M.  N.  H.);  St.  Augustine  (Johnson). 

Oncofnetopia  undata  Fab.  "Found  commonly  throughout  Florida"  (Van  Duzoe) ; 
Jacksonville,  Ormond  (Mrs.  Slosson);  Clearwater.  Sanford,  Lakeland,  Miami,  Key 
Lar^o  (A.  M.  X.  11.);  St.  Augustine  (John.son). 

Homalo'lisca  triquetra  Fab.  Sanford,  Sevenoaks  (Van  Duzee);  Sanford,  Clear- 
water (A.  M.  X.  II.). 

Teiti(jOhitUa  occatoria  Say.  Crescent  City,  Sanford  (Van  Duzee);  Crescent 
City  (A  M.  X.  11.);  Atlantic  Beach,  .Jacksonville  (Mrs.  Slos.son);  "Florida'* 
(Hall). 

Kolla  bifida  fasriala  Walk.  {=  fuscolinella  Fowler).  "Common  ever\'where 
in  Florida"  (Van  Duzee);  Biscayne  Bay,  Jacksonville,  Belleair  (Mrs.  Slosson): 
Crescent  City.  La  Belle.  Ft.  Myers*  Lakeland  (A.  M.  X.  If);   "Florida"  (Ball.). 


Chsriottp  Harbor,  Bispayni-  Bay.  Jaoksiinville  (Mrs.  SIorsoh);  CbarHitler,  Sanford, 
Ft.  Myers,  Jaeksonville  (A.  M.  N.  H.);   Ht.  Aupisline  (Johnson). 

(lypoiia  albosigiinla  I'lil.     Jiiitltwrnvillc  (Mrs.  Slosson). 

Gyjioiia  ciiiia  Bumi.  "Cominoii  ('ViTywIioru  in  Florida"  (Van  Duzce);  Bia- 
cojiK^  Bay,  J(krk$oiivillo  (Mrs.  Slosson);  Lakolaiiij,  Ft.  Myern,  Crescent  City,  San- 
ford, Jacksonvillp  (A.  M.  N.  H.). 

Gjiiionn  cilrinu  Spangb,  Cr<'wt'nt  Cily.  Sanford  (Van  Duxer);  Atlantic  Bpach 
(Mrs.  Slosson), 

Oyjxma  Jlwiliiirala  Fitcli.     Si.  Angusline  (Johnson). 

Gy/mna  inorelta  i^pimgh.  Ft.  Mvcrs  (Van  Diizcc) ;  l.a  Belle,  Fl,  Mvera  (A.  M. 
K.  H.). 

(lyiionii  ruyosii  Spane''-  Belleair  (Mrs.  Slos.son] ;  Lakeland.  Jaek^mvilli"  {.A.  M. 
N,  II  J. 

(iyiHiiiii  saiiguiiuilrnlii  SpanRli,  Sjinfurd,  I'l,  Mvcrs  (\'an  Diizee);  JaeksonvlUe 
iMrs.Slass.,,,), 

<;y,m„„  ^riirl'itimi  Fiteli,     Miami  (A.  M.  \.  H.). 

(iyimiiii  flrialii  Bm'iii.  '■  Florida''  (Van  Duzei>);  Onnond,  Biseayne  Bay.  Jack- 
sonville (Mrs.  .•^loswiii). 

Cyimim  liniHii  S[iitnKl).  Santori,  Si'vcn.Kiks  (Van  Diizee);  l.,akpland.  Mav 
(A.  M.  N.  IT);   Biseayne  Bay  I.Mr.-.  Slosson). 

Xmi/ililii'ii  riri'lif  Fal>.     Hi,-«'ayni'  Biiy  (Mrs.  Slosson);  St.  Augustine  (John.soa). 


1914.]  Barber,  Hemiptera  of  Florida,  533 


Jasstd^. 

Xestocephalus  pulicarius  Van  D.  Crescent  City,  Ft.  Myers  (Van  Duzee) ; 
Everglade  (A.  M.  N.  H.). 

Xestocephalus  tesseUaiua  Van  D.  Jacksonville,  Belleair,  Biscayne  Bay,  Charlotte 
Harbor  (Mrs.  Slosson);  La  Belle,  Apr.  (A.  M.  N.  H.). 

Dorycephalus  vanduzei  Osb.  and  Ball.    Clearwater  (Van  Duzee). 

Hecalus  apicalis  Van  D.  Crescent  City,  St.  Petersburg,  Estero  (Van  Duzee); 
Punta  Gorda  (A.  M.  N.  H.). 

Neoslossonia  putnami  Osb.     Sanford  (Van  Duzee);  Jacksonville  (Mrs.  Slosson). 

Spangbergiella  mexicana  Baker.     Biscayne  Bay  (Mrs.  Slosson). 

SpangbergieUa  wlnerata  Uhl.  Crescent  City,  Sanford,  St.  Petersburg,  Ft. 
Myers  (Van  Duzee) ;  Belleair,  Ormond  (Mrs.  Slosson) ;  Lakeland,  Nov.  (A.  M.  N.  H.). 

Parabolocratus  flavidus  Sign.  "Taken  at  most  of  the  places  where  I  collected 
but  not  at  all  common"  (Van  Duzee) ;     Punta  Gorda,  Nov.  (A.  M.  N.  H.). 

Platymetopius  cinereus  Osb.  and  Ball.  "Taken  occasionally  at  all  stations" 
(Van  Duzee) ;  Belleair,  Jacksonville  (Mrs.  Slosson) ;  Jacksonville,  Nov.  (A.  M.  N.  H.). 

Platymetopius  frontalis  Van  D.  Jacksonville,  Biscayne  Bay  (Mrs.  Slosson); 
Ft.  Myers,  Apr.  (A.  M.  N.  H.). 

Platymetopius  loricatus  Van  D.  Sevenoaks,  St.  Petersburg,  Ft.  Myers  (Van 
Duzee);  Belleair  (Mrs.  Slosson). 

Platymetopius  rmsutus  Van  D.     Belleair  (Mrs.  Slosson). 

Platymetopius  slossoniYanD.  Jacksonville  (Mrs  Slosson) ;  Jacksonville,  New- 
berry (A.  M.  N.  H.). 

Platymetopius  verecundus  Van  D.  Crescent  City,  Sanford,  Sevenoaks,  Clear- 
water, Estero  (Van  Duzee);  Sanford  (A.  M.  N.  H.)- 

fDeltocephalus  capreatus  Ball.     Sevenoaks  (Van  Duzee). 

Deltocephalus  colonus  Uhl.     Lake  Worth,  Biscayne  Bay  (Mrs.  Slosson). 

Deltocephalus  Jlancosta  St&l.  Biscayne  Bay,  Atlantic  Beach  (Mrs.  Slosson); 
Lakeland,  La  Belle,  Titusville,  Key  Largp,  Everglade,  Sanford  (A.  M.  N.  H.). 

Deltocephalus  fraternus  Ball.  Jacksonville  (Mrs.  Slosson);  Lakeland,  Newberry, 
Clearwater,  Jacksonville  (A.  M.  N.  H.). 

Deltocephalus  fraternus  mendosus  Ball.     Estero  (Van  Duzee). 

Deltocephalus  inflatus  Osb.  and  Ball.  Crescent  City,  Estero,  Sevenoaks  (Van 
Duzee) . 

Deltocephalus  littoralis  Ball.  St.  Petersburg  (Van  Duzee);  Everglade,  Apr.  (A. 
M.N.  H). 

Deltocephalus  micarius  Ball.     Sevenoaks,  Sanford  (Van  Duzee). 

Deltocephalus  miscellus  Ball.     Jacksonville,  Nov.  (A.  M.  N.  H.). 

fDeltocephalus  nigrifrona  Forbes.     Lake  Worth  (Mrs.  Slosson). 

Deltocephalus  obtectus  Osb.  and  Ball.  "Taken  occasionally  at  nearly  all  places 
where  I  worked  in  Florida"  (Van  Duz(»c);  Belleair,  Biscayne  Bay  (Mrs.  Slosson); 
Newberry,  Jacksonville,  Lakeland,  Nov.  (A.  M.  N.  H.). 

Di'Uoci'phalus  rcjlexus  Osb.  and  Ball.     Belleair  (Mrs.  Slosson). 

Deltocephalus  slosmni  Ball.     Biscayne  Bay  (Mrs.  Slosson). 

Deltocephalus  sonorus  Hall.  Estero,  St.  Petersburg  (Van  Duzee);  Ormond, 
Belleair,  Hiseayne  Bay  (Mrs.  Slosson). 

DdtocephaluH  urcdi  Van  D.  Crescent  City,  Clearwater,  Sevenoaks,  Estero 
(Van  Duzee);   Biscayne  Bay  (Mrs.  Slos.son);  Jacksonville,  Nov.  (A.  M.  N.  H.). 

Lonatura  {/)  bicolor  Van  D.     Ft.  Myers,  Estero  (Van  Duzee). 


Kr«l»Try,  I*imluGor,k,  Nov.  (A.  M.  N.  H,). 

P/i/i/wiud  irromtiin  Siiy.     JiiPk.sonvillp  (Mrs.  Sli>ssr)ii|. 

Phh-lMius  7i>pii(».s  Diiji.     Riscayne  Hjiy  (Mw.  SIossihi). 

Plib-psiHH  mimii.'i  Biik-T.     Cn-siTiil.  City  (Vnn  Duzto). 

I'hh-iwHs  m'hul'>s<i:<  Van  1>.     '-Flori.lii"  (Van  JJu7..-i-), 

Phki>sim  nMt>n<  Itiill.     HrvfdOiiks.  I''l.  M.v.th  (\-an  ])iiz«-|. 

I'lihpsiuji  p'ii,dii»Tipliiii  Van  D.     Kcllpair.  Cliarlolti'  Harlxir  (Mrs.  Sli)ss(i 

I'Mepaiu'  doamiii  Brill.     ISiscaytie  Bay  (Mrs.  Slnssoul. 

I'lili  imiiiH  IninfiitiiM  \'an  D.     Cn-Hccnt  Cily,  S.  vc'iviaks  (\'im  Duzih^. 

Ii>,T;l>ndlu  fioriduna  Hjikcr.     ■■  Klori.la''  (Kukcr). 

.lcnTo,Ar».»  (u-umiii<ih>x  Van  1),     Tiuiijia,  Saiifunl  (Van  \i\a<.i-);   Bisravtir 
(Mrs,  S)..ss<>ni;  J.icksoiivillf,  Ni-wbr-rrv,  Miami,  N.iv.  (.\.  M.  N.  H.). 

Smi.hm.l,'i^M.mt,lH.  \m\  D.     10s(wi  (Vjiii  Diucr). 

,sV»,.A->„/r.v«-,»™M/,r,,>   I'rov.     iiisi'aynir  Bay   (Mrs.  Sl.i^^onl:    Cri-si>i-nt 
.\|)r.  (\.  M.  .\.  II. 1. 

SrHiMi-Ui.H  von^nrs  Thl,     Cr™'..|il  City  (Van  Diwfl. 

Sr.,i.h..i.l.>i.t  rn<r»i(^<.s-  O.sl).     M.w™.  KvfrKlaclc.  A|ir.  (.\.  M.  N.  II. );  Clfarv 
VI    .\Iyirs(\'aii  ]h,Zi-r)]   His<-Aynr  IVjy  {Mr:i.  ^[o^^i'unl. 

S.:,,,l,„.,l, .,..  ;,„»H.^h,.':  .-^ay.     Cri  -n  iit  C'ily,  .Apr,  (.\.  M.  .\.  H.l. 

S.-.,,,l,f.,.l,'',.-<  i„nn,.ln.s  V)\\.      lO.-iliTo  (Van  \txni-f')- 

Sr.iphuhh,,.  iKnUrlw^  Osl).     Crcw.-dt    CUv,  Sr.  Pi'lrrsliiirn  (Van  Duxopi; 
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fScaphoidetis  ohluaus  Osb.  Crescent  City,  Sanford,  Sevenoaks,  Ft.  Myers  (Van 
Dnzee). 

Scaphoideus  opalimis  Osb.     Sevenoaks  (Van  Duzee). 

Scaphoideus  scalaris  Van  D.     Jacksonville,  Nov.  (A.  M.  N.  H.). 

Scaphoideus  unicolor  Osb.     Sanford  (Van  Duzee). 

Thamnoteltix  comata  Ball.  Crescent  City,  Sanford,  Sevenoaks,  St.  Petersburg 
(Van  Duzee);  BeJleair  (Mrs.  Slosson);  La  Belle,  Nov.  (A.  M.  N.  H.). 

Thamnoiettix  orbonata  Ball.     Biscayne  Bay  (Mrs.  Slosson). 

Thamnoteltix  perpunctata  Van  D.  Crescent  City,  Sanford,  St.  Petersburg  (Van 
Duzee);  Jacksonville,  Ormond,  Belleair,  Atlantic  Beach  (Mrs.  Slosson);  Crescent 
City,  La  Belle,  Titusville  (A.  M.  N.  H.). 

Thamnoiettix  svhcuprea  Prov.  Sanford,  Sevenoaks,  Ft.  Myers  (Van  Duzee); 
Jacksonville   (Mrs.  Slosson). 

Chlorotettix  galbanata  Van  D.     Ft.  Myers  (Van  Duzee). 

Chloroteltix  minima  Baker.     Estero  (Van  Duzee). 

Chlorotettix  necopina  Van  D.  Crescent  City,  Sanford,  Sevenoaks,  Clearwater 
(Van  Duzee);  Biscayne  Bay,  Ormond  (Mrs.  Slosson);  La  Belle,  Titusville,  Jackson- 
ville, Sanford  (A.  M.  N.  H.). 

Chlorotettix  rugicollis  Ball.  "Taken  at  most  places  where  I  worked"  (Van 
Duzee);  Jacksonville  (Mrs.  Slosson);  Jacksonville,  Lakeland,  Newberry,  Ft. 
Myers  (A.  M.  N.  H.). 

Chlorotettix  spatxdata  Osb.  and  Bak.     Jacksonville  (Mrs.  Slosson). 

Chlorotettix  tergata  Fitch.     "Florida"  (Van  Duzee). 

Chlorotettix  tunicata  Ball.  Sanford,  Clear>vater,  Estero,  St.  Petersburg  (Van 
Duzee);  Belleair,  Biscayne  Bay  (Mrs.  Slosson);  Marco,  Sanford,  Miami  (A.  M. 
N.  H.). 

Chlorotettix  nridia  Van  D.  "Taken  at  all  places  where  I  worked,"  St.  Peters- 
burg, Sevenoaks  (Van  Duzee);  Belleair  (Mrs.  Slosson);  Sanford,  Clearwater  (A.  M. 
N.  H.). 

Jassus  olitorius  Say.  "Common  everj'where  in  Florida"  (Van  Duzee);  Or- 
mond, Belleair,  Charlotte  Harbor  (Mrs.  Slosson);  Sanford,  Estero,  Clean^'ater, 
Crescent  City,  La  Belle,  Marco,  Lakeland,  Titusville,  Jacksonville  (A.  M.  N.  H.); 
St.  Augustine  (Johnson). 

Neocalidia  tumidifrons  Gill,  and  Bak.     Jacksonville  (Mrs.  Slosson). 

Paracalida  tuberculata  Baker.  Sevenoaks  (Van  Duzee);  Jacksonville  (A.  M. 
N.  H.). 

Tinohrefftniis  viitatus  Van  D.     Biscayne  Bay  (Mrs.  Slosson). 

Cicaduln  6-noiata  Fall.     Sanford,  Ft.  Myers  (Van  Duzee). 

Balclutha  impicta  Van  D.     Crescent  City  (Van  Duzee). 

Eugnathndu^  nhdominalis  Van  D.  Sanford,  Clearwater,  Ft.  Myers  (Van  Du- 
zee);  Biscayne  Bay,  Ormond  (Mrs.  Slosson). 

Proiolihra  hraziliensis  Bak.     Belleair,  Biscayne  Bay  (Mrs.  Slosson). 

Em poasca  flavesccns  Fab.     Crescent  City,  Estero  (Van  Duzee). 

Emponsca  mnli  LeB.  Crescent  City,  Sanford,  Ft.  Myers,  Estero  (Van  Duzee); 
Jacksonville  (Mrs.  Slosson). 

Empoasca  unicolnr  Gill.     Ormond  (Mrs.  Slos.son). 

Typhlocyha  jlavoscuia  Cfill.     Sanford,  Sevenoaks  (Van  Duzee). 

Typhlocyha  ruhricata  Van  D.     Crescent  City  (Van  Duzee). 

Erythroneura  comes  Say.  Crescent  City,  Sevenoaks,  Estero  (Van  Duzee); 
Jacksonville  (A.  M.  X.  IL). 
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Artlol«  XaCXIl.—  A  NEW  SCORPMNA  AND  A  RARE  RAY  FROM 
NORTH  CAROLINA. 

By  John  Treadwell  Nichols. 

The  Muaeum  has  been  presented  by  Mr.  Russell  J.  Coles  with  the  follow- 
ing rare  fishes  recently  obtained  for  him  by  his  captain  Charlie  W.  Willis, 
at  Cape  Lookout,  North  Carolina. 

Pt«roplatea  altavela  (LinnS). 

Two  grown  embryos,  one  ITj,  the  other  15  inches  in  width,  furnish 
probably  the  first  definite  North  American  record  for  this  species. 

Mr.  Coles  wTites  that  unfortunately  the  mother  was  not  kept.  However 
the  following  data  were  secured. 

On  Maj  22,  1914,  a  very  large  9  was  captured.  Width  6  ft.  10  in., 
length  (snout  to  tip  of  ventrals)  3  ft.  8  in.,  tail  12  in.  It  had  two  spines  on 
the  tail.  This  specimen  contained  four  grown  embryos,  two  on  either  side. 
Two  of  the  embryos  received  by  the  Museum  {No.  4745  and  47461  have  each 
a  single  well -developed  spine  on  the  tail. 

Scorpnna  coleBi  sp.  nov. 

The  type  and  only  spei^imen,  No.  4S89,  American  Museum  of  Natural  History, 
was  collected  in  the  bight  of  Cape  Lookout,  North  Carolina,  by  Captain  Charlie  W. 


Il  is  IS.tmiTi.  lon(t  to  basiMif  fiiuiial.  depth  3,2  in  ihis 
lic'iiil,  irmxilhiry  2,2.     Tho  inlcrorhilal  2  in  pye.  s 
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Article  XXX,lll,—ANCHICERATOPS,  A  NEW  GENUS  OF  HORNED 

DINOSAURS    FROM    THE    EDMONTON    CRETACEOUS    OF 

ALBERTA.    WITH  DISCUSSION  OF  THE  ORIGIN  OF  THE 

CERATOPSIAN  CREST  AND  THE  BRAIN  CASTS  OF 

ANCHICERATOPS  AND  TRACHODON. 

By  Barnum  Brown. 

Plates  XXIX-XXXVII. 

Remains  of  the  Ceratopsia  are  comparatively  rare  in  the  Edmonton 
formation,  only  ten  specimens  having  been  seen  during  four  season's  work 
ot  the  American  Museum  parties.  The  rarity  of  this  family  in  the  Edmon- 
ton is  in  marked  contrast  to  the  Lance  and  Belly  River  formations  where 
their  remains  are  numerous.  As  the  Edmonton  is  of  brackish  water  origin 
and  chiefly  of  water  deposition  the  environment  may  not  have  been  suitable 
to  their  presence  in  great  numbers,  certainly  not  to  their  preservation  al- 
though remains  of  Trachodopt  dinosaurs  are  far  more  numerous  than  they 
are  in  the  Lance. 

The  genera  Triceralops  and  Torosaurus,  so  characteristic  of  the  Lance 
formation,  have  not  as  yet  been  found  in  the  Edmonton  but  two  genera  not 
heretofore  known  represent  the  family. 

One  genus,  the  subject  of  the  present  paper,  is  a  large  form  represented 
in  the  collection  of  the  American  Museum  by  three  fragmentary  skulls  and 
a  separate  supraorbital  horn  Besides  showing  a  unique  type  of  crest  this 
genus  adds  one  more  link  in  the  morphological  chain  by  which  the  ceratop- 
sian  crest  has  been  developed. 

Anchiceratops  ornatus  gen.  et  sp.  no  v. 

Type  of  genua  and  species  No.  5251,  an  incomplete  skull,  anterior  end  and  top  of 
Bupraorbital  horns  missing. 

Horizon  and  locality.  Edmonton  formation.  50  ft.  above  river,  7  miles  below 
Tolman  Ferry,  Red  Deer  River,  Alberta,  Canada. 

Parat>T)o.  No.  5259,  brain-case  and  supraorbital  horns  nearly  complete.  Same 
horizon  and  locality  as  type. 

Geturic  and  specific  characters:  Skull  large.  Supraorbital  horns  rising  close 
together,  ma.s.sivo  at  base  and  divergent,  curving  outwaid,  then  forward.  Crest 
large,  thick  and  flat  with  small  lateral  fontanelles;  border  ornamented  by  large 
epoccipital  bones;  a  pair  of  short  knob-hke  processes  on  superior  posterior  end  of 
crest.     Squamosal  intermediate  in  length  between  Monoclonius  and  Triceratops. 

5.'i9 


element,  which  is  interpreted  us  the  fus«i  postfrontals  ('parietals'). 

Slyracosatiriin  alberleitsis  I^inbe  (Ottawa  Naturalist,  Vol,  XX\'II,  Xo,  i), 
pp,  109-1 IG,  1913),  from  the  Belly  River  formation,  riesembles  Anchiceratops 
in  some  respects  and  may  have  I^een  its  ancestor.  In  both  the  crest  is 
comparatii'ely  flat  with  occipital  hones  unusually  developed  but  in  this  later 
form  the  squamosals  arc  progressively  lengthened,  the  lateral  fontanelles 
are  reduced  and  the  cxocripitals  are  shortened.  The  development  of  the 
stipraorlHtiil  horns  is  also  dLstinctive. 

The  lateral  paired  bones  are  the  squamosals,  their  relation  to  other 
elements  precluding  any  doubt  as  to  identification.  The  squamosal  is 
elon^ratc  and  terminates  just  in  front  of  the  thinl  epoccipital  bone  countinp 
from  the  rear,  opposite  the  posterior  l>order  of  the  fontanelle.  It  is  inter- 
mediate in  length  lietween  that  of  ilotiocloxhis  and  TriceTaio-pa.  In  front 
its  extent  cannot  l>e  detennined  above  the  free  border  but  posteriorlj-  it  is 
well  defined.  The  extreme  anterior  border  is  concave  and  the  angle  formed 
by  the  two  liorders  is  produced  into  a  sharp  process  followed  by  the  epoi- 
cipital  bones. 

The  epoccipital  bones  are  one  of  the  most  striking  features  of  the  skull. 
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They  are  extensive,  covering  the  margin  of  the  crest  completely,  all  firmly 
coossified  to  the  underlying  bone  but  with  sutural  union  distinct.  On  the 
squamosal  there  are  six,  the  anterior  five  about  equal  in  size,  the  sixth  very 
much  larger.  This  last  large  one  is  missing  from  the  left  side.  Following 
these  on  each  side  are  three  epoccipitals  equally  of  enormous  size.  They 
are  attached  to  the  border  of  the  postfrontals  Cparietals')  and  directed 
backward  and  outward.  The  surface  is  slightly  roughened  and  they  taper 
from  the  thick  elongate  base  to  the  rounded  point  and  thin  borders. 

Immediately  above  the  base  of  the  last  epoccipital  is  a  pair  of  massive, 
short,  curved  processes  suturally  united  to  each  other  and  in  the  type  speci- 
men not  distinct  from  the  postfrontals  below.  In  the  skull  of  the  young 
specimen,  No.  5273,  however,  one  of  these  processes  was  taken  off  and  found 
to  be  united  by  suture  to  the  supporting  bone.  They  are  lar^e  and  curve 
outward  ending  in  short  blunt  points.  They  differ  slightly  in  form  and 
position  from  the  hook-like  processes  of  Monoclonius  but,  as  in  that  genus, 
probably  served  as  attachment  for  muscles  and  were  not  sheathed  in  horn. 

It  is  not  yet  clear,  in  the  classification  of  the  Ceratopsia,  how  much 
importance  should  be  attached  to  the  development  of  the  horns  and  the 
peripheral  outgrowths  of  the  skull.  The  horns  may  have  been  of  some  use 
as  offensive  and  defensive  weai>ons  but  there  is  so  much  variation  in  size  in 
closely  related  species  that  I  am  inclined  to  regard  them  as  a  sexual  character. 
The  epoccipital  bones  probably  served  the  same  purpose  as  similar  structures 
in  the  living  Phrynosoma.  These  excessive  outgrowths  were  gradually 
reduced  as  the  animals  became  more  specialized  and  are  subject  to  con- 
siderable individual  variation. 

The  fontanelles  are  about  half  as  large  as  in  Monoclonius  and  whoUy 
within  the  boundary  of  the  postfrontals.  This  reduction  of  the  fontanelles 
has  been  brought  about  by  backward  growth  of  the  thin  lateral  walls, 
clearly  foreshadowed  in  the  skull  of  Monoclonius, 

Anteriorly  the  thick  central  part  of  the  postfrontals  diverge  to  surround 
a  small  median  oblong  fossa  which  in  the  paratype  has  been  freed  of  matrix. 
It  opens  into  a  large  central  chamber  on  each  side  underneath  the  supra- 
orbital horns.  These  passages  are  entirely  enclosed  and  do  not  communi- 
cate with  the  supra  temporal  fenestrae,  but  in  front  they  communicate  with 
the  orbital  cavity  by  a  round  opening  35  mm.  in  diameter,  situated  on  the 
upper  anterior  border  of  the  orbit  65  mm.  from  the  outside.  These  passages 
do  not  communicate  with  the  brain  and  probably  related  to  the  circulatory 
svst(Mn. 

ft 

Where  the  postfrontals  diverge  to  form  the  border  of  the  postfrontal 
fossa  thoy  are  smooth  bars  over  which  blood  vessels  passed  into  the  fossa 
from   the  suprateinporal  fenestne.     They  are   slightly  below  the   rugose 


On  the  occipital  of  tlie  type  specimen  the  sutures  separating  the  exoc- 
cipitals  from  the  sfiuaniosals  and  the  upper  border  of  the  parietals  are  well 
defined  and  the  lower  border  of  the  parietal  is  indicated.  In  the  paratope 
(Plate  XXXIII)  both  upper  and  lower  borders  of  tlie  parietal  are  well 
defined.  They  have  about  the  same  extent  as  shown  in  the  reproduction  of 
Trieeratopa  horridus  (Monograph  of  the  Ceratopsia,  p.  121)  where  the 
elements  are  correctly  identified. 

The  quadrate  and  quadrato-jugal  are  similar  in  form  and  extent  to  those 
of  Trirerato/is. 

Metisiireinenlx. 

Width  of  squamosals,  widest  part 1300 

"     between  orbits,  topof  l>order 340 

Greatest  length  of  squamosal,  anlero-jxialeriorly,  outer  border 320 

"  "       "  three  posterior  eporeipital  bonea ISO 

PoBtfrontal  fontjinelle  dinmeter.  antero-posteriorly 240 

"  ''  ''         transversely 175 

Width  i>o3lfronlalniirrowcst  part  lielween  tontanellos So 

Diameter  of  liiims  al  ba.se,  anioropasteriorly,  iwratype 150 

Height  of  horns  above  superior  border  of  orbit 570 

Width  across  ends  of  lioma,  restored 950 
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Origin  of  the  Ceratopsian  Crest. 

If  we  compare  a  series  of  skulls  (Text-fig.  1)  of  MonocloniuSy  Anchicera- 
tops  and  Triceratops,  representing  respectively  the  succeeding  geological 
formations,  Judith  River,  Edmonton  and  Lance,  the  squamosals  are  seen 
to  lengthen  in  each  succeeding  type  and  the  lateral  fontanelles,  which  were 
very  large  in  MonochniuSy  are  much  reduced  in  Anchiceratops,  and  have 
entirely  disappeared  in  Triceratops.  Thus  we  see  a  gradual  backward  ex- 
tension of  the  squamosal  correlated  with  a  lateral  expansion  of  the  central 
part  of  the  crest. 

This  central  part  of  the  crest  has  received  a  variety  of  interpretations. 
Marsh  first  identified  it  as  the  fused  parietals,  an  interpretation  that  has 
been  followed  by  most  writers,  including  Hatcher  and  Lull  in  the  Mono- 
graph of  the  Ceratopsia,  (Monograph  49,  U.  S.  Geol.  Surv.,  1907).  Dr.  O.  P. 
Hay  (Proc.  U.  S.  Nat.  Mus.,  Vol.  XXXVI,  pp.  95-108,  1909)  showed  that 
this  interpretation  could  not  be  accepted  and  suggested  (p.  97)  that  this  part 
of  the  crest  might  be  the  fused  supratemporals  or  possibly  coalesced  nuchal 
bones  such  as  are  found  in  the  crocodiles.  Later  von  Huene  (Neues  Jahrbuch 
fiir  Min.,  Geo.,  Pal.,  1911,  Bd.  II,  pp.  146-162)  identified  the  anterior  end 
of  the  central  part  as  parietal  and  the  posterior  end  as  a  dermo-supraoccipital, 
an  interpretation  that  from  latest  discoveries  does  not  seem  acceptable. 

From  the  progressive  lengthening  of  the  squamosal  in  succeeding 
Ceratopsia  it  is  evident  that  the  central  portion  of  the  crest  was  developed 
first,  probably  as  a  posterior  bar  analogous  to  the  crest  of  Saurolophus,  a 
genus  of  the  Trachodontidje  recently  described  by  Brown  (Bull.  Am.  Mus. 
Nat.  Hist.,  Vol.  XXXI,  pp.  131-136, 1912). 

In  Saurolophus  the  parietal  does  not  enter  into  the  composition  of  the 
crest,  the  suture  separating  them  being  well  defined.  The  crest  is  composed 
of  the  prefontals,  frontals,  and  nasals.  In  the  Ceratopsidte  the  frontals  are 
short,  terminating  in  front  of  the  orbit.  But  the  postfrontals  which  support 
the  supraorbital  horns  are  apparently  carried  back  as  a  solid  continuous  bar 
on  each  side  uniting  back  of  the  postfrontal  fossa  to  form  the  central  portion 
of  the  crest. 

Thus  in  the  Ceratopsidae  the  top  part  of  the  skull  has  continued  to  grow 
backward  pushing  the  parietal  downward  so  that  no  part  of  it  appears 
on  the  upper  surface.  The  extent  of  the  parietals  as  well  as  of  the  supraoc- 
cipitals  is  clearly  showTi  in  the  figure  of  Triceratops  horridus  (Monograph 
of  the  Ceratopsia,  p.  121). 

From  the  series  of  Ceratopsid  skulls  now  in  the  American  Museum  it 
seems  clear  that  the  posterior  crest  is  composed  of  the  two  lateral  squamosals 
and  the  fused  central  postfrontals. 


Outline  uf  CiTatupslan  skulls  showing  [irogrcsslvc  lengtbeuIoB  oT  squuniMBli. 


1914.)  Brown,  Anchiceratops,  a  new  Genus  of  Homed  Dinosaurs,  545 

■ 

Brain  Casts  of  Anchiceratops  and  a  Trachodont. 

In  the  course  of  preparation  of  the  paratype  it  was  possible  to  make  a 
cast  of  the  brain  (Plates  XXXIV  and  XXXV)  that  in  accuracy  of  detail 
has  rarely  been  equalled  in  fossil  crania.  In  this  cast,  as  in  all  others  pre- 
pared under  my  direction,  the  nerve  courses  have  been  continued  through 
the  brain-case  to  the  point  of  exit  at  which  the  surrounding  bone  converges 
to  form  the  opening.  This  method  exaggerates  the  length  of  the  nerves  as 
well  as  their  diameter  at  the  terminal  section  but  it  is  the  only  way  to  show 
the  fenestra,  the  course  of  the  nerves  and  the  thickness  of  the  investing  walls 
of  the  brain-case  at  such  points.  In  this  specimen  the  normal  direction  of 
part  of  the  fifth  and  seventh  nerves  has  been  changed  through  crushing  and 
the  cerebral  hemispheres  are  crushed  almost  flat. 

As  has  been  remarked  by  other  writers,  the  form  of  the  brain  in  reptiles 
can  only  be  deduced  approximately  from  the  cast  of  a  brain  cavity  because 
the  brain  is  loosely  invested  in  the  dura  mater  and  does  not  completely  fill 
the  cavity.  I  find,  however,  that  in  the  Dinosauria  the  form  of  the  brain 
and  its  divisions  are  most  clearly  defined  in  the  carnivorous  forms. 

However  diverse  may  be  the  modification  of  external  bones  of  the  skull 
those  forming  the  inner  walls  of  the  brain-case  have  the  same  definite  rela- 
tion to  each  other  throughout  the  Dinosauria.  Each  has  a  constant  rela- 
tion to  a  definite  part  of  the  brain,  and  there  is  slight  variation  in  the  nerve 
exits.  If  the  nerves  can  be  determined  accurately  the  brain  becomes  the 
final  arbiter  of  those  elements  that  enclose  it. 

It  may  be  remarked  that  all  of  the  elements  of  the  reptilian  skull  are 
recognizable  in  the  Trachodontidte,  that  the  skull  differs  in  minor  respect 
from  the  Iguanodontidae,  and  is  of  a  much  more  generalized  type  than  that 
of  the  Ceratopsidee.  A  fragmentary  uncrushed  brain-case  (Plate  XXXVI) 
of  a  Trachodont  dinosaur,  No.  5236,  collected  in  the  Edmonton  formation 
in  1911,  offered  exceptional  opportunities  for  comparison  with  the  brain  of 
AnchiceratopSy  consequently  it  was  sectioned  and  a  cast  made  of  the  cavity 
(Plate  XXXVII).  In  this  specimen  the  supraoccipital  and  parietal  are 
complete  and  the  posterior  half  of  the  alisphenoid  is  present;  that  part  of 
the  brain-case  that  enclosed  the  cerebral  hemispheres  is  missing. 

The  dinosaur  brain  can  readily  be  divided  into  three  general  regions, 
cerebrum,  cerebellum  and  medulla  oblongata.  Invariably  the  brain  cast 
in  a  dorsal  view  shows  a  marked  constriction  on  the  sides  between  the 
medulla  oblongata  and  the  cerebellum.  This  constriction  is  formed  by  the 
enlarged  otic  mass  marking  the  position  of  the  semicircular  canals.  In  the 
side  view  of  the  Trachodont  brain-case  (Plate  XXXVII,  B)  there  are  six 
openings  visible  and  almost  in  line.     The  anterior  and  largest  of  these  is  the 


normal  reptilian  position  find  open  freely  from  one  to  the  other  with  distinct 
umpullie  at  the  origin,  hut  the  horizontal  is  much  shorter  and  smaller  than 
either  the  anterior  or  posterior  divisions.  Immediately  back  of  the  eighth 
nerve  is  a  depression  in  the  bottom  of  which  there  is  a  large  elliptical  opening 
with  the  greatest  <lianieter  \erticttl.  This  foramen  passes  in  just  back  of  the 
otic  mass  and  slightly  above  the  internal  opening  of  the  eighth  nerve.  It 
is  the  foramen  lacerum  posterius,  the  common  opening  for  the  ninth,  tenth 
and  eleventh  nerves.  On  the  inner  side  of  the  brain-case  just  back  of  and 
below  the  foramen  lacennn  posterius  there  is  a  small  foramen  which  runs 
upward  and  then  opens  into  it,  probably  the  passage  of  the  jugular  \-ein. 
Back  of  the  common  passage  of  the  ninth,  tenth  and  eleventh  nerves  there 
is  a  smaller  foramen  which  opens  into  the  depression  of  the  foramen  lacerum 
posterius,  probablj-  a  passage  for  the  transmission  of  the  anterior  condyloid 
artery.  Back  of  the  anterior  condyloid  foramen  in  line  with  the  other 
openings  is  the  large  foramen  for  the  transmission  of  the  twelfth  ne^^■e. 
In  the  longitudinal  section  of  this  brain-case  the  union  and  extent  of  the 
elements  forming  the  brain-case  are  clearly  shown,  and  besides  the  foramina 
before  mentioned  there  is  just  below  the  seventh  and  almut  10  mm.  Iiehind 
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the  fifth,  the  opening  for  the  sixth  nerve  which  passes  directly  forward 
through  the  basisphenoid. 

On  the  upper  surface  of  the  brain-case  there  are  five  foramina  which 
appear  on  the  cast  as  processes  of  the  cerebellum.  They  are  invariably 
situated  in  suture  lines  and  all  probably  transmitted  veins.  The  central 
one  on  top  and  the  next  below  it  on  each  side  are  situated  in  the  suture 
between  the  parietal  and  the  supraoccipital  and  in  life  imdoubtedly  passed 
through  the  brain-case.  The  largest  of  these  diverticulse  on  each  side  is 
directly  above  the  foramen  ovale  and  25  mm.  from  it,  between  the  parietal 
and  the  prootic.  In  other  brain  casts  of  Trachodon  and  Tyrannosaurus 
there  are  additional  diverticulee  given  off  from  the  cerebral  hemispheres 
which  mark  the  suture  line  between  parietal  and  frontal. 

These  diverticulae  are  most  important  in  determining  the  position  and 
extent  of  the  parietal.  They  vary  in  number  but  are  present  in  all  casts 
that  I  have  examined  of  Trachodon,  Triceraiops,  Anchiceratops  and  Tyran- 
fiosaurus  wherever  the  brain-case  has  been  carefully  sectioned  and  probed. 
In  Triceratops  and  Anchiceratops  there  are  two  large  processes  on  the  cere- 
bellum and  two  on  the  cerebrum  and  in  Anchiceratops  they  pass  into  but 
do  not  penetrate  the  suture  lines  shown  in  Plate  XXXIII  defining  the 
extent  of  the  parietal. 

In  the  brain-case  of  Anchiceratops  the  nerve  openings  follow  the  same 
plan  as  those  of  Trachodon  with  the  following  exceptions.  In  the  crowding 
back  of  the  skull  elements  the  alisphenoid  has  entirely  enclosed  the  oph- 
thalmic branch  of  the  fifth  nerve,  V^  which  passes  entirely  through  it  whereas 
in  Trachodon  \^  is  indicated  simply  as  an  uncovered  channel.  In  this 
specimen  the  semicircular  canals  were  opened  and  the  cast  made  from  them, 
but  the  cochlea  was  not  preserved,  if  indeed  it  is  present  as  a  distinct  divi- 
sion in  this  form.  This  sp>ecimen  shows  clearly  that  Dr.  Hay  (loc.  cit.)  was 
in  error  and  that  Hatcher  was  correct  in  describing  the  opening  of  the  ninth, 
tenth  and  eleventh  nerves.  This  opening  does  appear  as  Hatcher  has  de- 
scribed it  just  in  front  of  the  twelfth  nerve,  back  of  that  part  of  the  exoc- 
cipital  which  extends  down  to  the  basioccipital  process.  It  extends  forward, 
however,  and  opens  into  the  brain-case  with  the  eighth  nerve  in  the  present 
case.  The  passage  appears  to  be  broken  on  both  sides  in  this  specimen. 
On  the  inside  of  the  brain-case  shown  in  the  cast  (Plates  XXX FV  and 
XXXV),  between  the  conmion  opening  of  the  ninth,  tenth,  eleventh,  and 
that  of  the  twelfth  nerves  there  is  a  small  opening  determined,  as  in  Tracho- 
don  as  the  anterior  condyloid  foramen  for  transmission  of  a  vein.  Opening 
directly  from  the  foramen  ovalo  on  the  left  side  are  two  small  canals  that 
pass  into  the  brain  at  the  base  of  the  seventh.  These  were  probably  for 
transmission  of  veins.    The  pituitary  body  is  quite  large  and  shows  at  its 
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Article   XXXIV.— A    COMPLETE    SKULL    OF    MONOCLONIUS, 
FROM  THE  BELLY  RIVER  CRETACEOUS  OF  ALBERTA. 

By  Barnum  Brown. 

Plates  XXXVIII-XL. 

A  rare  specimen  secured  by  the  American  Museum  Expedition  of  1912 
is  a  complete  skull  of  MonocUmiiis  from  the  Judith  River  (Belly  River) 
exposures  on  the  Red  Deer  River,  one  mile  below  the  mouth  of  Berry  Creek. 
It  is  unusually  perfect,  lacking  only  the  vomers,  and  the  sutures  are  for 
the  most  part  still  well  defined,  a  condition  that  enables  us  to  imderstand 
more  clearly  the  structure  of  the  primitive  Ceratopsian  skull.  Compared 
with  other  known  skull  material  it  shows  the  range  of  variation  in  horns, 
and  in  the  peculiar  outgrowths  on  the  back  of  the  crest  in  this  genus. 

In  order  to  clear  up  some  of  the  synonymy  of  related  forms  it  will  be 
necessary  to  review  briefly  the  work  of  previous  writers. 

The  genus  Monoclonius  was  established  by  Cope  (Proc.  Acad.  Nat.  Sci. 
Phila.,  Vol.  XXVIII,  pp.  255-256,  1876),  the  type  of  the  genus  being  M, 
€ra8sus  which  includes  parts  of  the  skeleton  and  the  posterior  crest  of  a  skull. 

In  1889  Cope  (Am.  Nat.,  Vol.  XXIII,  p.  716)  briefly  described  and 
^ave  the  name  M.  recurvicomis  to  another  skull  that  had  previously  (Bull. 
U.  S.  Geological  and  Geographical  Survey  of  the  Territories,  Vol.  Ill, 
pp.  588-594)  been  described  in  detail  but  without  name.  In  the  same 
paper  (pp.  716-717)  a  nasal  horn  and  premaxHlary  were  described  to  which 
he  gave  the  name  M,  sphenocerus, 

A  fourth  species  M,  fissus  (ibid.,  p.  717)  was  at  this  time  proposed  for  a 
pterygoid  which  he  identified  as  a  squamosal. 

The  types  of  these  four  species  were  all  collected  from  the  Judith  River 
beds  of  Montana  and  now  form  a  part  of  the  collection  of  the  American 
Museum. 

In  a  Monograph  of  the  Ceratopsia  Hatcher  (Monograph  49  of  the  U.  S. 
Geological  Survey,  Vol.  XLIX,  p.  81,  1907)  rightly  regards  the  species 
M.  fissus  as  a  nomcn  nudum,  for  the  specimen  is  neither  generically  nor 
specifically  determinable.  Hatcher  (ibid.,  p.  87)  was  also  probably  right 
in  transferring  M.  recurvicomis  to  the  genus  Ceratops  Marsh. 

With  the  knowledge  of  the  complete  skull  herein  described  a  comparison 
of  the  types  of  M.  crassus  and  M.  sphnioccrus  leaves  little  doubt  that  they 
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pertaining  to  «  distinct  species  iind  j>erhttps  iilso  to  a  distinct  genus."  In  liis 
conclusion  as  to  the  separiition  of  tliis  material  Hatclier  was  influenced 
chiefly  through  consideration  of  the  supposed  horn,  which  he  discusses  at 
some  length  (he.  rif.,  p.  flU).  Mainly  due  to  Hatcher's  suggestion  (lor.  cit., 
foot  note  p.  93)  l.ambe  (Ottifwa  Xatundist,  Vol.  XVIII,  Xo.  4,  pp.  S1-S3, 
pi.  i,  1004)  redescrihed  the  specimen  \o.  971  and  proposed  for  it  the  new 
generic  and  spevOic  TMmeCnilrosavrusaperlus,  basing  the  generic  distinction 
solely  on  the  peculiar  hook  like  proeesacs  of  the  postfrontals  (parietals) 
and  the  supposed  nasal  horn.  This  supposed  nasnl  hom  was  later  found  to 
he  H  process  of  the  crest  and  to  extend  diagonally  forward  abo\-c  the  right 
fontant'lle  and  the  specimen  was  refigured  with  it  in  place  (I^nibe,  Ottawa 
Naturalist.  Vol.  XXIV,  pp.  149-Iol.  pi.  iii,  1910). 

Through  the  courlcsy  of  Mr.  Laml>e  I  have  been  able  to  examine  the  types 
of  .1/.  <ltiii:tori)  and  Ci-iilrimiurux  npFttun.  .\lthough  the  greater  part  of  the 
nasal  is  missing  in  No.  1173  there  is  a  portion  of  the  anterior  upper  bor<ler 
of  the  nares  present  as  well  as  the  tip  of  the  premaxillary,  demonstrating 
conclusively  that  the  nasal  horn  curves  backward  as  Mr.  Lambe  described  it. 
AVith  the  complete  skull  as  a  ^'lide  I  can  see  no  characters  that  distinguish 
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Centrosaurus  apertus  from  M,  dawsoni  and  consider  the  former  a  synonym 
of  the  latter. 

This  leads  us  to  consider  the  new,  complete  skull  of  Monoclonius  from 
Canada  which  is  specifically  different  from  M,  crasaus  and  M,  dawsoni 
(Centrosaurus  apertus), 

Monoclonius  Cope, 

Generic  characters:  Skull  small  to  medium  sized  with  three  horns;  nasal  horn 
large,  curved  or  straight,  rising  from  middle  of  nasals  immediately  above  the  pos- 
terior border  of  the  nares;  supraorbital  horns  smaU  or  incipient  and  flattened  on 
the  outer  surface.  Nasals  large;  nares  nearly  separated  by  osseous  septum  formed 
by  premaxillaries  and  nasals.  Premaxillaries  deep  with  vertical  plate  forming  sep- 
tum non-fenestrated.  Crest  composed  of  short,  broad  squamosals  and  extension  of 
elongate  coossifled  postfrontals  ('parietalsO  perforated  by  large  fenestrse;  each  fen- 
estra whoUy  within  the  boundary  of  the  postfrontal.  Margin  of  crest  crenulated, 
each  prominence  bearing  a  separate  ossification.  A  pair  of  long  curved  hook-like 
processes  on  pqsterior  border  of  postfrontals. 

This  definition  differs  considerably  from  that  given  by  Hatcher  and  Lull 

{loc,  cit.f  p.  162),  but  a  reexamination  of  all  the  known  material  confirms  it. 


Monoclonius  flezus  sp.  nov. 

Specific  characters:  Skull  medium  sized.  Nasal  horn  long  and  curved  forward. 
Supraorbital  horns  short. 

The  relation  of  the  various  elements  of  the  skull  is  essentially  the  same 
as  in  Triceratops,  but  those  parts  connected  with  the  horns,  the  nose,  and 
the  posterior  crest  are  greatly  modified.  The  facial  portion  anterior  to  the 
orbit  is  comparatively  longer  than  in  any  related  genus  and  the  nares  are 
extremely  deep. 

Styracosaurus  Lambe  (Ottawa  Naturalist,  Vol.  XXVII,  No.  9,  pp.  109- 
116, 1913)  seems  to  be  the  closest  related  genus  and  the  elements  of  the  skull 
are  similarly  developed  but  in  Styracosaurus  the  entire  facial  portion  api)ears 
to  be  shorter,  the  nasal  back  of  the  horn  is  short,  squamosal  shorter,  post- 
frontal  (parietal)  fontanelles  reduced,  epoccipital  bones  extremely  long  and 
posterior  hooks  of  crest  absent. 

In  profile  (Plates  XXXVIII  and  XXXIX)  the  most  prominent  feature 
is  the  nasal  horn,  which  curves  fon\'ard  and  is  longer  than  in  any  described 
species  of  the  family.  Apparently  it  was  derived  from  one  center  of  ossifi- 
cation. It  is  ovate  in  cross  section  at  the  base,  with  the  broad  end  of  the 
oval  posterior,  and  gradually  tapers  to  a  sharp  terminal  p)oint.  It  rises  from 
the  nasals  in  midline  antero-posteriorly  and  its  center  is  directly  above  the 


plate-like  septum  more  nearly  separating  the  nares  than  in 
{sphniocrrii.i)  and  non-fenest rated,  whereas  in  all  species  of  Tricrraloixi  this 
portion  is  fenestrated.  In  front  they  are  convex  and  swelled  out  forming 
the  front  of  thi  nose  Each  sends  upward  a  process  reaching  nearly  to  the 
liase  of  the  nasal  horn  which  is  o\erlapped  by  a  descending  process  of  the 
nasals.     Po-iteriorU  each  unites  with  the  maxillary,  lacrynial  and  nasal. 

The  nasals  are  muth  longer  and  larger  than  in  Tricvraiops  and  quite 
different  in  form  Posterior  to  the  nasal  horn  they  ha\-e  early  united  and 
all  trace  of  imion  is  obliterated ;  they  form  the  top  and  sides  of  the  nose  hack 
half-way  between  the  nasal  and  supraorbital  horns,  where  they  unite  with 
ihc  frontals  on  the  top,  with  the  lacrymal  and  preorbitals  on  the  sides,  and 
with  the  premaxillaries  below,  .\nterior  to  the  nasal  horn  they  are  separate<i 
bv  the  ascending  processes  of  the  premaxillaries  and  each  sends  downward 
a  short  plate  that  unites  with  the  vertical  plate  of  premaxillaries  forming 
the  septum.  In  Trirernlops  no  portion  of  the  osseous  septum  is  formed  b\' 
the  nasals. 

The  maxillary  has  the  same  form  as  in  Trireratopa  and  as  in  that  genus 
unites  on  the  side  with  premaxillary,  lacrymal  and  jugal,  below  with  the 
preniaxillary,  palatine,  epipterygoid  and  pterygoid. 
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The  orbit  is  large  and  circular  with  the  vertical  slightly  greater  than  the 
anteroposterior  diameter.  Its  borders  are  rugose  and  formed  by  the  lacry- 
mal,  preorbital,  prefrontal,  postfrontal,  squamosal  and  jugal. 

The  jugal,  as  in  Triceratojps,  unites  above  with  the  lacrymal,  maxillary 
and  squamosal  but  the  quadratic  portion  is  much  more  extensive  than  in 
that  genus.  The  laterotemporal  fenestra  is  entirely  surrounded  by  the 
squamosal  and  the  jugal.  The  posterior  process  of  the  jugal  which  forms 
its  lower  border  overlaps  the  quadrato-jugal  and  quadrate  whereas  in  Tri- 
ceratops  the  quadrato-jugal  forms  the  lower  border  of  the  laterotemporal 
fenestra  and  more  of  it  is  exposed  on  the  side.  The  epijugals  are  missing 
in  this  specimen. 

The  posterior  crest  (text  Figs.  1  and  2  and  Plate  XL)  is  composed  of  three 
bones,  the  two  lateral  squamosals  suturally  distinct,  and  the  postfrontals 
(parietals)  coossified  into  a  single  element.  (For  interpretation  of  cranial 
elements  see  recent  description  of  Anchiceratops  (Brown,  Bull.  Am.  Mus. 
Nat.  Hist.,  Vol.  XXXIII,  pp.  539-548,  1914.  It  is  broader  transversely 
than  long  anteroposteriorly  and  saddle-shaped  with  a  large  fontanelle  or 
opening  on  either  side  of  the  longitudinal  axis,  margins  crenulated  with 
distinct  epoccipital  bones  on  the  prominences,  that  increase  in  size  toward 
the  posterior  margin,  the  last  prominence  on  each  side  a  long  hooked  process. 

This  crest,  with  the  exception  of  the  process  across  the  fontanelle,  is 
similar  in  form  to  the  specimen  (No.  971  Coll.  Can.  Geol.  Surv.)  discovered 
by  Lambe  in  the  same  locality  and  described  first  as  M.  dawsoni  and  later 
as  the  type  of  a  new  genus  and  species  Centrosaurus  apertus  (Ottawa  Natura- 
list, Vol.  XVIII,  No.  4,  pp.  81-83,  pi.  i,  1904,  and  ibid.  Vol.  XXIV,  pp.  149- 
151,  pi.  iii,  1910). 

The  squamosal  is  a  thin  irregular  quadrilateral  plate  whose  greatest 
length  is  oblique  to  the  longitudinal  axis  of  the  skull.  Anteriorly  and  above 
it  unites  wnth  the  postfrontal,  postorbital  and  jugal  and  sends  forward  and 
dowTiward  a  short  process  to  unite  with  the  posterior  process  of  the  jugal 
and  form  the  lower  border  of  the  laterotemi)oral  fenestra.  On  the  free 
anterior  border  there  is  a  deep  emargination  posterior  to  the  quadrate  fol- 
lowed by  four  projections  on  the  right  and  five  on  the  left  squamosal.  On 
the  right  side  there  are  two  separate  epoccipitals  and  the  base  of  a  fourth. 
The  upper  border  unites  along  its  entire  length  with  the  postfrontal  and 
forms  a  part  of  the  border  of  the  supratemporal  fenestra. 

The  posterior  two-thirds  of  the  crest  is  formed  by  the  broadly  expanded 
postfrontals  (parietals)  coossified  to  form  a  single  element,  perforated  on  each 
side  by  a  large  fontanelle.  This  portion  has  been  somewhat  distorted 
through  pressure.  Between  the  supratemporal  fenestra  the  postfrontals 
divide  sending  forward  a  bar  on  each  side  which  expands  in  front  of  the  post- 
temporal  fossa  to  form  the  roof  of  the  skull  between  the  supraorbital  horns. 


r,  one  eighth  natural  size.     Type.  No,  .'i23Q. 
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The  free  lateral  bonier  of  the  postfrontal  is  crenulated  like  the  !iquanio»iil 
imd  till-  projections  are  surmounted  hy  epoccipilal  bones  which  increase  in 
size  toward  the  posterior  end.  On  the  right  side  the  first  and  last  are  missing 
and  on  the  left  side  the  last  is  missing. 

In  the  Monograph  on  the  Ceratopsia  by  Hatcher  and  Lull  (loc.  nit., 
p.  1G2),  it  is  stated  that  in  ilonorloniua  "The  margin  of  the  crest  is  crenu- 
lated but  the  proininenfes  do  not  seem  to  have  arisen  from  separate  ossi6- 
cations,  as  in  the  succeeding  genera  of  this  phylum."  Now  the  type  of 
.1/.  ems/iuM  is  the  posterior  half  of  a  crest  or  frill  of  an  old  individual,  and  it 
had  evidently  been  subjected  to  considerable  abrasion  during  fossllization 
so  that  the  sutural  borders  of  the  epoccipitals  are  indistinct.  Moreover, 
the  two  posterior  prominences,  one  on  either  side  of  the  centnd  concave 
Iwnler,  are  tlie  retiuiiiis  of  the  posterior  hook-like  processes  complete  on 
the  ty])e  of  .V.  lUiirmiii  (Criilmnnurus  ajicrfus)  and  on  the  present  specimen. 

These  ho()k-like  processes  are  in  structure  exactly  like  the  process  that 
overlies  the  postfnmtal  fontanelle  anri  elearlj'  different  from  the  horn 
cores  althoufjli  they  maj'  have  ha<f  the  same  morphological  origin.  The 
horn  cores  are  comjjosed  of  open  cellular  tissue  while  these  processes  are 
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made  up  of  dense  fibers  separated  by  long  canals  and  clearly  analogous  to 
the  tendon  bones  that  are  present  along  the  vertebral  column  of  most  dmo- 
saurs.  In  fact  they  resemble  a  compact  bundle  of  tendon  bones  fused  to- 
gether and  were  possibly  the  attachment  of  those  muscles  used  chiefly  in 
the  vertical  movement  of  the  skull. 

The  occipital  region  is  similar  to  that  of  Triceratops  and  the  bones  com- 
posing it  have  the  same  relation  and  proportional  size.  A  part  of  the  sutures 
only  are  well  defined.  Those  below  the  condyle  and  the  exoccipitals  are 
distinct. 

From  the  superior  border  of  the  foramen  magnum  a  ridge  passes  diagon- 
ally do\\Tiward  and  outward  marking  the  line  of  contact  of  the  exoccipitals 
and  supraoccipitals  as  in  Triceratops  and  on  each  side  of  the  foramen  mag- 
num there  is  a  large  round  shallow  depression  wholly  within  the  supra- 
occipital.  The  suture  marking  the  upper  border  of  the  supraoccipital  is 
clearly  defined  on  the  left  side,  where  it  is  separated  from  the  postfrontals. 
The  line  of  separation  between  it  and  the  parietals  is  indicated  but  not  well 
defined.  Above  the  foramen  magnum  and  within  the  boundary  of  the 
supraoccipital  and  parietal  there  is  an  extensive  shallow  depression  divided 
by  a  high  sharp  vertical  ridge  slightly  swollen  near  the  middle.  A  line 
drawn  transversely  through  this  swollen  part  marks  the  lower  border  of  the 
parietal.  The  upper  border  of  the  parietal  is  not  distinct  but  is  indicated 
by  the  low  protuberance  on  either  side  of  the  central  ridge.  Above  the 
parietal  the  postfrontal  continues  to  the  posterior  border  of  the  crest  first 
as  a  wide  overhanging  roof  but  near  the  end  becoming  thick  and  narrow. 

The  structure  of  the  palate  is  similar  to  that  of  Triceratops  with  little 
apparent  difference  in  form  or  relation  of  its  elements.  The  rostral  is  V- 
shaped,  the  angle  prolonged  below  to  form  the  sharp  beak  with  lateral  bars 
overlapping  the  premaxillaries,  which  in  this  individual  are  separated  along 
the  median  line  by  a  space  one  inch  wide.  The  maxillaries  are  united  ante- 
riorly to  form  the  roof  of  the  mouth,  and  at  the  p)osterior  end  of  this  union 
are  notched  for  articulation  with  the  anterior  end  of  the  vomers,  missing 
in  this  specimen  but  which  were  evidently  small  and  rod-like.  The  vomers 
formed  a  long  narrow  bridge  dividing  the  space  between  the  maxillaries  into 
two  large  vacuities  as  in  Triceratops,  The  palatines  and  pterygoids  are 
like  those  of  Triceratops.  The  teeth  are  not  distinguishable  from  those  of 
Triceratops.  In  the  upper  jaw  there  were  about  thirty-five  vertical  series 
of  teeth  but  the  number  cannot  be  accurately  determined  in  this  specimen. 
They  follow  the  normal  Ceratopsian  method  of  development  and  implan- 
tation. 

To  recapitulate  briefly  the  three  species  of  Monoclonius  now  recognized 
are  determined  as  follows: 


Pa.      =  Parietal.  Sq.       -  SquamoHal. 

EXPLANATION  OP  PLATES. 

Pkte  XXXVIII.  MoiodoiiusfieTw  left  sid  ,  one  ninth  natural  size.  Type, 
No.  5239. 

Plate  XXXIX.  Moimclomis  jlcxui  ripht  side,  one  ninth  natural  size.  No. 
5239. 

Plate  XL.  Monodomvs  fieius.  A  three  quarters  front  view,  B.  occipital  view, 
one  ninth  natural  size.     Ty|>c,  No,  :>2Z^. 
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Article    XXXV.— CORYTHOSAURUS    CASUARIUS,    A    NEW 
CRESTED  DINOSAUR  FROM  THE  BELLY  RIVER  CRETA- 
CEOUS, WITH  PROVISIONAL  CLASSIFICATION  OF 
THE  FAMILY  TRACHODONTID^E. 

By  Barnum  Brown. 
Plate  XLI. 

The  type  of  this  genus  and  species  is  an  unusually  complete  skeleton, 
No.  5240,  secured  by  the  American  Museum  Expedition  of  1912. 

Recently  Mr.  Lawrence  M.  Lambe  has  described  and  figured  in  the 
'Ottawa  Naturalist'  (April,  1914)  a  skull  and  jaws  of  a  Trachodont  from  the 
Belly  River  which  he  refers  to  his  Trachodon  marginatus,  1902,  and  removes 
that  species  from  Trachodon  as  the  type  of  a  new  genus,  Stephanosaurus.  It 
appears  probable  that  this  skull  is  congeneric  with  Corythosaurus  casuarius, 
although  clearly  distinct  as  to  species.  That  either  is  congeneric  with  the 
type  of  T.  marginatum  is  improbable.  Lambe  states  (1914)  that  T,  margi- 
natus was  based  upon  "  a  ramus  of  the  lower  jaw  and  a  maxilla  and  the  re- 
mains of  one  individual."  But  reference  to  his  original  description  (1902) 
shows  clearly  that  the  last  named  specimen  (consisting  of  humerus,  radius, 
ulna  and  some  other  parts  named  but  not  figured)  was  regarded  as  type  at 
the  time  of  description.  It  is  first  mentioned,  and  the  describer  goes  on  to 
say  that  "  the  species  is  represented  further  by  disassociated  femora,  tibiae, 
metacarpals  and  phalanges  of  the  manus,  rami  of  the  lower  jaiv  and  majciU(By 
dorsal  and  caudal  vertebrae,  a  pubic  bone,  ischia,  ilia,  chevron  bones  and 
numerous  teeth  as  well  as  other  remains  probably  referable  to  the  same  spe- 
cies*' (italics  mine).  Whether  the  upper  and  lower  jaws  described  by  Mr. 
I^mbe  belonged  to  one  individual  has  never  been  stated.  The  remains  of 
the  associated  individual  are  then  described  and  measured,  and  the  descrip- 
tions of  the  femur,  tibia,  jaws  and  other  referred  specimens  follow. 

While  the  upper  and  lower  jaws  referred  to  T.  marginatus  may  rank  as 
paratypes,  if  they  are  associated,  the  species  obviously  rests  primarily  upon 
the  "remains  of  one  individual."  The  other  specimens  referred  are  not  co- 
types,  and  the  author  is  not  at  liberty  to  select  any  of  them  as  a  lectotype 
to  the  exchision  of  his  primary  type.  If  the  latter  be  indeterminate,  valid 
generic  chanicters  may  be  drawn  from  the  paratypes,  and  if  they  also  are 
indt^terminate,  then  from  other  specimens  subse<|uently  referred. 

Whether  vahd  generic  characters  can  be  found  in  (Mther  the  type  or  para- 
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Typi'  (if  genus  niul  sjifcks,  No.  5340,  .1  nearly  complete  skeleton  wilh  intFgumenl. 

Horizon  and  locality.  Belly  River  Beds,  aOO  feet  below  top  of  fonnalion.  near 
Steveville.  Red  Deer  River,  Alberta,  Canada. 

Gcniric  and  fjxcific  chiiriictcra.  Skull  comparatively  short  with  a  h^h  helmet -like 
erefti  fumied  by  nasalr',  prefrontals  and  frontals.  N'asaU  not  separated  in  front  by 
preiimxillariw.  Beak  narroiv,  ex)>anded  part  in  front  of  narcs  elongate.  Narial 
oiieiiintl  small. 

The  skeleton  is  articiilalet!  and  complete  with  exception  of  about  two 
feet  of  the  end  of  the  tail,  mid  the  fort  limbs.  Both  st-apulie  and  coracoids 
are  in  position  but  the  rest  of  the  fore  limlw  have  weathered  out  and  are 
reprwented  by  piialanges  and  pieces  of  humeri,  tilnte  and  radii,  iippiirently 

in<-onipIete. 

The  inipressirm  of  the  intej^iinent  covers  over  the  greater  part  of  the 
skeleton  outlining  tlie  form  of  tlie  l)od,v.     On  the  left  or  under  side,  this 
r  difficult  to  prepare,  so  tlie  work  of 
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preparation  has  been  slow  and  is  not  yet  far  enough  advanced  to  warrant 
a  description  of  the  complete  skeleton. 

Skull.  No  dermal  impressions  were  preserved  on  the  skull  and  it  has 
been  entirely  freed  of  matrix.  It  is  compressed  laterally  so  that  the  trans- 
verse width  is  approximately  two-thirds  of  normal  and  the  facial  outline 
has  been  changed  slightly  where  the  nasals  are  pressed  down  upon  the  pre- 
maxillaries  closing  the  nares.     Otherwise  the  contour  api>ears  to  be  normal. 

In  proportion  to  the  size  of  the  skeleton  the  skull  is  much  smaller  and 
shorter  than  in  Trachodorif  Kritosaurus  or  Saurolophus,  but  on  account  of 
the  enormous  crest  its  superficial  area  is  nearly  as  great. 

The  extraordinarv  crest  rises  above  the  brain-case  like  a  Corinthian 
helmet  or  the  crest  of  a  cassowary  which  it  resembles.  It  is  developed  from 
the  nasals,  prefrontals  and  frontals  as  in  Saurolophus  but  instead  of  project- 
ing backward  as  a  heavy  spine  rises  to  the  highest  point  in  front  and  above 
the  orbit.  Throughout  its  extent  the  two  lateral  halves  are  separated  by  a 
median  suture.  In  front  of  the  orbit  where  it  is  formed  by  nasals  and  pre- 
frontals the  crest  is  arched  in  cross-section  and  the  bone  is  fairly  thick. 
Above  this  point  the  two  sides  approach  very  close,  forming  a  vertical  plate 
and  the  overlapping  nasal  and  frontal  bones  are  as  thin  as  paper. 

The  nasal  enters  chiefly  into  the  formation  of  the  crest,  extending  from 
the  tip  of  the  beak  to  the  highest  part  of  the  crest  back  of  which  it  is  over- 
lapped by  the  frontal.  The  nasals  meet  in  the  center  throughout  their 
extent  and  are  not  separated  in  front  by  ascending  premaxillary  processes 
as  in  known  skulls  of  other  described  genera. 

The  prefrontal  is  roughly  triangular  in  form  and  is  not  as  extensive  as  in 
the  specimen  described  by  Lambe  under  the  name  of  Stephanosaurus  mar- 
qinatus.  The  union  with  the  frontal  is  not  well  defined  but  apparently  it 
forms  no  part  of  the  orbital  border. 

The  frontal  forms  the  outer  surface  of  the  entire  upper  and  posterior  part 
of  the  crest  overlapping  the  nasal  for  a  considerable  distance  and  extending 
as  far  forward  as  the  anterior  border  of  the  prefrontal ;  ix>steriorly  the  free, 
thick,  lower  border  extends  above  and  parallel  to  the  parietal,  terminating 
back  of  the  squamosals  in  a  short,  hooked  process. 

The  mouth  is  comparatively  narrow  and  the  nares  are  small.  The  ex- 
panded portion  of  the  premaxillary  in  front  of  the  narial  opening  is  elongate 
as  in  Saurolophus  and  Trachodoiiy  whereas  in  Kritosaurus  the  nares  extend 
far  forward  and  the  bill  is  short.  Apparently  there  is  no  superior  process  of 
the  premaxillary  as  in  known  skulls  of  other  genera,  and  the  nasals  unite  with 
each  other  to  the  end  of  the  bill.  In  all  other  kno^n  skulls  the  nasals  are 
separated  in  front  by  a  superior  process  of  the  premaxillary.  The  inferior 
process  of  the  premaxillary  is  shorter  than  in  Trachodon,  Kritosaurus  or 
Saurolophus  and  does  not  unite  with  the  lachrjinal  as  in  those  genera. 


intervening  plates  resemble  the  smaller  sized  plates  of  Prolorosaunis  belfi, 
an<l  of  Trachodim  aiim-deim,  Marsh,  as  (iescrilnfi  hy  Osborn.'  They  range  in 
diameter  from  about  one-eighth  up  to  two-eighths  of  an  inch,  an  increase  in 
size  occurring  toward  the  conical  plates  roun<l  which  tlie  largest  ones  form  a 
ring.  A  inurked  feature  of  the  conical  scales  is  a  radial  crinkling  which  is 
most  pronounced  at  the  basal  circumference  and  extemis  about  half  way  up 
the  sloping  surface." 

"  In  the  tail  the  same  scale  pattern  is  continued  but  in  a  leas  striking 
manner,  its  component  parts  being  reduced  in  size.  The  conical  plates  are 
more  nearly  circular  in  basal  outline,  with  a  diameter  of  about  half  an  inch, 
and  a  proportionately  lower  relief.  They  are  relatively  farther  apart  than 
tho.se  of  the  trunk,  being  about  four  to  six  times  their  diameter  distant  from 
each  other.  The  polygonal  ones  have  an  average  diameter  of  about  three- 
sixteenths  of  an  inch,  and,  as  in  the  trunk,  a  slight  increase  in  size  is  observed 
in  those  near  the  conical  plates,  .\long  the  side  of  the  body  the  conical 
plates  have  their  long  diameter  in  a  fore  and  aft  direction." 

■  Meruoirs  of  Am<T.   Miia.   Nat.  Hist.,  now  scriea.   Vol.  I.  pi.  11:   Incc-gumonc  or  ttie 
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In  Corythosaurus  casuarius  the  tail  and  sides  of  the  body  are  covered  by 
polygonal  tuberculate  scales  that  vary  in  size  in  different  sections,  and  coni- 
cal limpet-like  scales  are  not  present  excepting  on  a  fold  of  skin  back  of  the 
distal  end  of  the  tibia,  which  is  probably  a  section  from  the  belly. 

Measurements. 

mm. 

Complete  length  of  lower  jaw     669 

Depth  of  lower  jaw  in  center  to  alveolus 100 

Complete  length  of  skull  between  vertical  lines      812 

"  "       "      "    beak  to  terminal  end  of  crest    837 

Height  of  skull 708 

Length  of  squamosal 300 

Classification  op  the  TRACHODONTiDiE. 

The  Trachodonts  seem  to  have  been  more  numerous  in  individuals^ 
probably  also  in  genera  and  species,  than  any  other  family  of  Cretaceous, 
dinosaurs,  and  the  zenith  of  their  development  appears  to  have  been  in  the 
Judith  (Belly)  River  times.  Their  habitat  was  evidently  in  and  near  water 
and  chiefly  on  that  account  skeletons  are  more  often  found  intact  than  among 
shore  forms. 

Number  of  more  or  less  complete  skeletons  are  preserved  in  museums 
and  in  several  specimens  the  epidermis  is  preserved  with  the  skeleton.  No 
doubt  eventually  genera  and  species  may  be  determined  as  accurately  on 
skeleton  and  skin  characters  as  in  living  animals. 

Many  species  and  several  genera  have  been  proposed  on  insufficient  and 
inadequate  material  through  a  lack  of  information  as  to  what  constitutes 
valid  sp)ecific  and  generic  characters.  Specific  characters  have  frequently 
been  assigned  on  what  is  now  known  to  be  individual  variation  of  bones  or 
variation  due  to  distortion  of  parts  during  fossilization.  On  account  of  the 
complexity  of  the  dental  apparatus,  characters  founded  on  teeth  alone  are 
quite  as  misleading  and  at  present  not  definable  without  skull  or  associated 
skeletal  material.  The  full  dental  series  in  a  complete  skull  with  jaws  com- 
prises more  than  two  thousand  teeth.  The  maxillary  are  very  different 
from  the  dentary  teeth  and  those  from  the  end  rows  of  upper  or  lower  jaw 
are  much  smaller  than  those  from  the  center  rows  and  sometimes  variable 
in  form. 

Our  knowledge  of  the  family  has  advanced  so  far  that  certain  characters 
can  be  fixed  as  of  subfamily  and  generic  rank  but  the  limitation  of  species 
and  sexual  characters  is  as  yet  problematical. 

Throughout  the  family  there  is  a  remarkable  uniformity  in  the  shape  and 


wirh  lonp  cxpnnded  blade.    ?'emiir  much  longer  ihan  tibia. 

Inlegunieitt  ram|iOHed  of  noii-inibrirating  tubprculnte  scales  uniformly  large  over 
lail  mid  back.  difTereiitint^l  into  rosette-like  palteni  on  belly. 

Kritonaiiras.  Skull  deep  and  massive;  mouth  narrow;  nasab  highly  arched 
posteriorly;  superior  premaxillaiy  processes  extending  beyond  middle  of  nares; 
fronlals  short.  orl>ital  portion  reduced  biirely  coining  to  orbit.  Mandibular  rami 
massive  and  decurvedanleriorly.  edentulous  portion  short,  Spinesot  anterior  dorsal 
vertebra-   higb. 

IntcRunient  nith  tubcn-iible  scales  of  uniform  siise. 

Huilrii''niiruit.'  Borders  of  mandibular  teeth  rounded,  with  feeble  transverse 
ridges  resolved  into  minute  tubercles.  Radius  shorter  than  humerus.  Femur  longer 
Ihan  tibia.  MetntarsaLs  II  and  IV  proportionately  longer  than  in  Triichnilini , 
Saiiroto/ilius  or  Clnomuriis.  Ilium  deep  and  strongly  archeil.  anterior  process  long, 
pointed  and  Irianpular.     Ischium  not  expanded  dislaliy. 


•    • 


.•V 


•     •. 


•••    • 


••      • 


1914.]  Brown,  A  New  Crested  Dinosaur.  565 

Claosaurus.  Mandibular  teeth  half  as  wide  as  high,  lateral  borders  with  trans- 
verse denticulate  ridges  resolved  into  3  or  4  tubercles.  Sacrum  with  seven  coossified 
vertebra;.     lUum  deep,  anterior  process  strongly  curved  and  triangular. 

Subfamily  SAUROLOPHiNiG.  Skull  with  crest.  Ischium  terminating  in  expanded 
foot-like  end. 

Saurolophus.  Skull  large  with  long  spike-like  crest  formed  by  nasals,  prefrontals 
andfrontals;  mouth  expanded  and  elongate;  superior  premaxillary  process  extending 
to  posterior  border  of  nares;  lachrymal  long.  Radius  and  humerus  of  equal  length. 
Sacrum  composed  of  eight  coossified  vertebrae.  lUum  strongly  arched;  pubis  with 
short  anteriorly  expanded  blade.     Phalanges  of  digits  II  and  IV  short. 

Hypacrosaurus.  Cervical  vertebra;  strongly  opisthocoelus,  spines  reduced  or 
absent,  ribs  stout.  Dorsal  vertebrae  with  centra  reduced  in  size,  spines  high  and 
massive,  five  to  seven  times  the  height  of  respective  centra.  Scapula  long  and  very 
broad.  Radius  much  longer  than  humerus;  metacarpals  comparatively  shorter  than 
in  Trachodon.  Sacrum  with  eight  vertebrae.  Ilium  deep  and  strongly  arched. 
Ischium  long  with  large  foot-like  terminal  end.  Pubis  with  anterior  blade  short  and 
broadly  expanded.  Femur,  tibia  and  fibula  of  nearly  equal  length.  Pes  long  and 
massive. 

Integument  known  not  differentiated  in  pattern,  tubercules  small  and  elevated. 

CoryihosoMrus. —  Skull  short  with  high  anterior,  helmet-like  crest  formed  by 
nasals,  prefrontals  and  frontals;  nasals  not  separated  in  front  by  premaxillaries; 
mouth  narrow,  expanded  part  in  front  of  nares  elongate;  narial  opening  small. 

Integument  con\ix>sed  of  low  polygonal  non-imbricating  tuberculate  scales  on 
sides,  back  and  tail;  rows  of  conical  limpet-Uke  scales  on  belly. 


Description  of  Plate. 

Plate  XLI.  Corythosaurus  casuarius.  A,  oblique  front  view  of  skull,  focal  point 
at  A/x.  Nose  sUghtly  enlarged,  posterior  end  foreshortened.  B,  side  view  nearly 
one-fourth  natural  size.  Den.,  dentary;  Ex. o.,  ex-occipital;  Fr.,  frontal;  Ju.,  jugal; 
La.  lacrymal;  Mx.,  maxillary;  Na.,  nasal;  Po.f.,  postfrontal;  Pr.,  prefrontal; 
Pr.  den.,  predentary;  P.mx.,  premaxillary,  Qu.;  quadrate;  Qu.j.,  quadrato-jugal; 
Sur ,  surangular;  Sq.,  squamosal. 
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Article  XXXYl.—  LEPTOCERATOPS,  A   NEW   GENUS  OF 
CERATOPSIA  FROM  THE  EDMONTON  CRETACEOUS 

OF  ALBERTA. 

By  Barnum  Brown. 
Plate  XLII. 

In  the  collection  of  fossils  secured  by  the  American  Museum  Expedition 
of  1910  there  are  two  specimens  that  represent  a  diminutive  Ceratopsian, 
about  the  size  of  Brachyceratops  montanensis  Gilmore  (Smithsonian  Mis- 
cellaneous Collections,  Vol.  LXIII,  No.  3,  pp.  1-10,  1914)  from  somewhat 
older  beds. 

Ti^^o  individuals  are  represented  by  fragmentary  skeletons  found  to- 
gether with  no  other  bones  commingled  so  that  the  association  is  positive. 
One  specimen  is  slightly  larger  than  the  other  and  parts  of  the  fore  limbs  are 
duplicated.  Unfortunately  the  greater  part  of  both  skeletons  had  long  been 
weathered  out  in  an  old  cow-trail  and  many  of  the  large  pieces  of  skull  and 
pelvis  so  fractured  that  they  cannot  be  pieced  together.  One  si>ecimen 
includes  a  part  of  the  skull,  the  right  fore  limb  complete,  and  a  long  series  of 
caudal  vertebree  articulated. 

This  is  a  primitive,  aberrant  type  related  to  Brachyceratops  and  markedly 
divergent  from  Triceratops  which  is  typical  of  the  Ceratopsidee.  The  com- 
plete skeleton  will  probably  show  characters  sufficiently  diverse  to  warrant 
founding  a  new  family  to  include  Leptoceratops  and  Brachyceratops, 

The  animal  would  have  been  not  more  than  four  feet  in  height,  and 
the  body  was  correspondingly  short,  with  tail  relatively  longer  than  in  any 
described  genus.  The  skull  was  short,  without  even  a  vestigial  nasal  horn, 
and  the  lower  jaws  are  extremely  short  and  deep. 

Leptoceratops  gracilis  gen.  et  sp.  nov. 

Type  of  genus  and  species,  No.  5205,  parts  of  skull  and  jaws,  including  nasals, 
maxillaries,  portions  of  the  orbital  border,  back  part  of  crest,  dentary,  predentary 
and  splenial.  A  series  of  articulated  caudal  vertebrae.  A  complete  fore  limb  and 
parts  of  hind  limbs. 

Horizon  and  locality.  Edmonton  Cretaceous,  Red  Deer  River,  Alberta.  Three 
miles  above  Tolman  Ferry.     About  four  hundred  feet  above  the  Pierre. 

Generic  and  specific  characters.  Skeleton  small.  Skull  short  and  deep,  without 
nasal  horn.  Crest  with  a  high  thin  sagittal  ridge,  posterior  border  of  crest  smooth; 
squamosal  extending  to  extreme  posterior  border  of  crest.     Teeth  single-rooted. 
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^^  ^iipiTniriy.     i.nt'  p<)sicri«r  ena   is 

(irMiiij.  lypi'.  No,  ,-iJo.',.  iiar.siio.  I'xpiiinli'i!    (inicli    wider    than   the 

iiiitiTior  end    ami  u  part  of  three 

sutural    ('(uitaci.s   urc  presiTveil,    those    of    the    frontal,    prefrontal,    and 

lachryiMjil. 
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The  premaxiUaries  are  not  preserved  but  the  opposing  surface  of  the 
predentary  shows  that  they  were  short  as  in  Brachyceratops, 

The  maxillaries  are  incomplete  but  app>ear  to  have  been  shorter  than  in 
Brachyceratops,  with  less  than  20  rows  of  teeth. 
In  each  maxillary  there  are  several  complete  teeth 
(Fig.  2)  slightly  smaller  than  those  of  Triceratops 
and  of  similar  form  but  the  root  is  single  whereas 
in  other  known  Ceratopsian  genera  the  roots  of 
both  maxillary  and  dentary  teeth  are  bifid. 

Bones  of  the  orbital  region,  the  palate,  the         ^ 

^  f  >  Pjg   2.     Upper  tooth,  un- 

jugal,  and  the  quadrato-jugal  are  so  broken  that      worn.    a.  outer  surftice:  B. 
little  can  be  determined  of  their  complete  form  or     ^^^^  surface.    Leptoeeraiopa 

.  oracilit^  type,  No.  5205.  nat. 

relation  to  adjacent  parts.  size. 

The  central  part  of  the  crest  or  frill  is  strikingly 
different  from  any  described  form.  The  posterior  half  (Fig.  3)  is  a  thin, 
comparatively  flat  plate  with  a  high,  central  ridge  on  the  dorsal  surface.  It 
is  narrower  transversely  than  in  Brachyceratops  and  there  is  no  indication  of 
lateral  fontanelles.  The  posterior  border  is  smooth  and  forms  a  straight 
line  at  right  angles  to  the  median  dorsal  ridge.  The  more  complete  left 
half  shows  a  part  of  the  sutural  surface  for  the  squamosal  which  extended 
back  to  the  extreme  end  of  the  crest.  The  squamosal  was  probably  more 
extensive  than  in  Brachyceratops, 

The  dentary,  predentary  and  splenial  of  the  right  lower  jaw  are  preserved 
and  they  differ  materially  from  the  same  elements  of  allied  genera.  The  jaw 
is  shorter  and  deeper  than  in  Brachyceratops  and  when  oriented  with  the 
opposite  side  formed  in  cross-section  a  narrow  V. 

The  predentary  (Fig.  4B)  shows  the  usual  Ceratopsian  form  but  it  is 
relatively  longer  and  comparatively  heavier  than  in  any  described  genus. 
The  surface  that  opposed  the  premaxillary  is  short  and  narrow  and  the  pos- 
terior process  that  overlapped  the  dentary  extends  back  to  the  s^inphysis 
which  is  the  deepest  point  of  the  jaw,  under  the  middle  of  the  dental  series. 

The  dentary  (Figs.  4 A  and  5)  is  unusually  short  and  deep  with  a  high  coro- 
noid  process.  The  symphysis  instead  of  reaching  the  end  of  the  dentary 
as  in  Triceratops  is  confined  to  a  narrow  area  below  the  middle  of  the  dental 
series  and  the  jaws  were  united  chiefly  by  the  powerful  predentary.  The 
sutural  surface  shows  that  the  splenial  extended  as  far  forward  as  the  sym- 
physis. The  broken  borders  of  eleven  alveoli  are  preserved  and  probably 
two  more  have  l)een  entirely  broken  off.  The  mandibular  teeth  (Fig.  6) 
like  those  of  the  maxillary  are  single-rooted.  On  the  enamel  surface  there 
is  a  high  median  ridge  and  several  weaker  parallel  ridges  that  corresponded 
to  the  denticles  on  the  border  of  the  unworn  tooth. 


Posterior  end  of  cr(3t;Sq..sqUBnioSBUrtic,ilBlton.      LrpiDcrraiops  ancUii.iype. 
al.  size. 

Right  lower  Jaw.     A,  dentary:    B,  [jredcntary,      Ltptuctralopi  eratitii.  type. 
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The  splenial  (Fig.  7)  is  much  wider  than  in  Triceraiops  or  allied  genera 
and  extended  up  over  a  considerable  part  of  the  inner  surface  of  the  dentary. 

Parts  of  the  vertebral  column  are  represented  in  both  specimens,  includ- 
ing four  presacral  centra,  one  caudal  and  three  united  sacrab  of  the  larger 
individual  and  twenty-six  caudals  of  the  smaller  specimen,  twenty-four  of 
which  are  articulated. 

The  presacral  centra  (Fig.  8)  are  short  antero-posteriorly,  deeply  exca- 
vated on  the  sides  and  the  articular  faces  are  almost  circular.  Large  rib 
facetes  are  present,  low  down  on  the  anterior  borders. 

The  sacral  centra,  probably  from  the  posterior  end  of  the  sacrum,  are  long, 
moderately  constricted  and  the  inferior  surfaces  are  rounded  as  in  Aforao- 
clonius  crassus. 

The  caudal  series  (Figs.  9  and  10)  are  characterized  by  extremely  high 
slender  spines,  proportionately  higher  than  in  any  described  Ceratopsian, 
and  long  chevrons.  The  articular  faces  of  the  centra  arc  rounded  and  seven 
bear  transverse  processes.  In  both  of  these  specimens  the  spines  are  not 
thoroughly  coossified  to  the  centra.  Several  anterior  and  posterior  caudals 
are  missing  and  the  preserved  series  probably  represents  about  half  of  the 
complete  tail. 

The  fore  limb  (Plate  XLII)  is  in  general  structure  like  that  of  Triceraiap$ 
with  similar  muscular  attachments  but  the  individual  bones  differ  somewhat 
in  form  and  are  more  nearly  comparable  to  those  known  in  Monochmitu. 

The  scapula  and  coracoid  (Fig.  11)  are  curved  more  than  in  Triceraiops  or 
MonocUmiua  and  the  blade  of  the  scapula  is  less  expanded,  long  and  slender. 

The  humerus  (Fig.  12)  is  comparatively  slender,  as  in  Manoclonitu,  but 
its  proximal  end  is  less  expanded  and  the  radial  crest  terminates  above  the 
middle  of  the  shaft,  which  is  round. 

The  ulna  (Fig.  13)  differs  from  Triceraiops  in  having  a  shorter  olecranon 
process. 

The  radius  (Fig.  14)  is  a  round  rod  with  expanded  ends  and  differs  very 
little  from  that  of  Triceraiops,  The  manus  (Fig.  15)  is  complete  and  at 
present  this  is  the  only  complete  fore  foot  known  in  the  Ceratopsia.  The 
bones  were  found  practically  in  the  position  in  which  they  are  assembled. 
The  carpals  are  completely  ossified  and  distributed  in  two  rows,  a  large 
ulnare  and  radiale  forming  the  proximal  row  and  three  small  irregularly 
rounded  bones  in  the  distal  row.  The  latter  were  not  in  the  position  indi- 
cated but  close  by.  The  metacarpals  are  more  compact  than  in  Triceraiops 
and  the  ends  (Fig.  16)  present  smooth  articular  surfaces  allowing  free  move- 
ment of  the  phalanges.  In  Triceraiops  the  ends  of  the  metacarpals  were 
padded  with  cartilage  like  the  Saurapoda.  Terminal  hoofs  are  present  only 
on  digits  I,  II,  and  III,  and  they  are  narrow  and  pointed.  The  phalangeal 
formula  is  2,  3,  4,  3,  1. 
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Fig.  12.     Right  humenu.      A.   poiMrlor  view;  B.   knurlor  view.      Lt^tttratapt  ^oeiJd, 


Fig,  13,  IX'Fl  ulna. 
No.  5205,  nat.  slzo. 

Fig.  14.  LoftruliUB. 
G205.  nal.  size. 
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Brown,  Leptoceroiopt,  a  New  Genvs  of  Ceratopna. 


The  femur  (Fig.  17)  presents  several  characters  that  distinguish  it  from 
any  known  in  related  genera.  The  shaft  is  practically  straight,  round  in 
cross-section  and  the  distal  articular  face  is  at  right  angles  to  the  shaft  with 
borders  only  slightly  reflexed  anteriorly  and  po3teriorly.  From  this  type  of  . 
femur  it  is  evident  that  the  limb  was  normally  carried  straight.  In  outline 
the  distal  end  is  almost  square  with  a  deep 
intercondylar  notch,  the  external  about  one 
half  as  wide  as  the  internal  condyle.  The 
fourth  trochanter  is  situated  above  the  mid- 
dle of  the  shaft  and  well  developed.  It  is 
PbkiviBM  or  ui«  p«a.  comparatively  larger  than  in  any  described 
Ceratopsion  and  its  large  size  is  correlated 
with  the  long  tail. 
The  tibia  and  fibula  (Fig.  18)  are  developed  as  in  Triceraiopt  but  the 
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Ulna,  length 224 

Radius,    "    '..i-..):.- 167 

Femur,  transverse  width  of  distal  end  100 

"      anteroposterior  width  of  distal  end 94 

"      distance  from  tower  edge  of  ■tt'Achanter  to  end 187 

Tibia,  width  across  distal  end  ..;.,..; 117 
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Article  XXXVII.— A  NEW  ANGEL-FISH  (ANGELICHTHYS 

TOWNSENDD  FROM  KEY  WEST. 

By  John  T.  Nichols  and  Louis  L.  Mowbray. 

In  collecting  fishes  for  the  New  York  Aquarium  at  Key  West  Mr.  Mow- 
bray has  found  three  quite  distinct  species  of  Angelichthys  occurring  there. 
Two  of  these  are  identifiable  as  ciliaris  and  isabelita,  the  forms  recognized 
by  Jordan  and  Evermann  in  Bull.  47,  U.  S.  National  Museum;  for  the  third 
we  propose  the  name  tovmsendi,  in  appreciation  of  the  untiring  efforts  of  Dr. 
Charles  H.  Townsend,  Director  of  the  Aquarium,  to  show  beautiful  coral- 
reef  fishes  to  the  public. 

Angelichthys  townsendi  sp.  nov. 

Char.  8p. —  Eye  smaller  than  in  cUiarU  or  iaabelila  (5  in  head).  Preopercular 
spine  short  as  in  isabelita^  the  small  spines  above  it  on  the  ascending  limb  shorter 
more  numerous  and  more  irregular  than  in  either  of  the  other  species.  Anal  spines 
IV  instead  of  III  as  in  these.  Pectoral  and  caudal  mainly  yellow  as  in  ciliari8t  but 
like  isabdila  in  lacking  the  prominent  ocellus  on  the  nape. 

Type.  No.  4751  Am.  Mus.  Nat.  Hist.,  285  mm.  in  length  to  tip  of  caudal.  Key 
West  Florida,  June  1914;  New  York  Aquarium. 

Description  of  Type.  Head  in  length  to  base  of  caudal  3.7.  Depth  1.7.  Eye 
^  in  head,  snout  2.25.  Interorbital  3.  Dorsal  XIII,  19.  Anal  IV,  19.  Scales 
■about  45,  about  twice  as  deep  as  broad.  Last  dorsal  spine  longest,  1.9  in  head, 
ventral  spine  1 . 8,  last  anal  spine  2.0,  pectoral  fin  1 .  35,  caudal  1 . 2.  Soft  dorsal  and 
anal  fins  attenuate,  extending  well  beyond  tip  of  caudal.  Caudal  rounded.  Pre- 
opercular spine  weak  for  the  genus,  measured  along  groove  5  in  head,  14-16  irregular 
very  small  spines  on  the  ascending  limb  of  preopercle.  Two  or  three  small  spines 
on  the  lower  limb  of  the  preorbital  angle,  none  on  its  ascending  limb.  Profile  almost 
straight,  snout  slightly  protruding. 

Color  when  fresh  grayish  green,  lips,  interorbital,  nape,  upper  margin  of  opercle, 
spines  of  head,  breast,  and  base  of  pectorals  light  blue,  cheeks  and  opercle  pale  green- 
ish blue,  inner  and  outer  margins  of  vertical  fins  edged  with  bright  blue,  an  orange 
stripe  beginning  at  the  base  of  first  dorsal  spine  extending  to  produced  rays,  a  similar 
less  conspicuous  stripe  on  anal,  pectoral  and  caudal  lemon  yellow,  ventrals  very  pale 
yellow,  angle  of  mouth  and  membrane  at  angle  of  opercle  orange,  eye  golden,  extreme 
base  of  pectoral  sky  blue,  region  immediately  behind  pectoral  bright  yellow,  the 
margins  of  the  larger  scales  edged  with  yellow,  forming  diagonal  lines  across  the  body. 
Membrane  on  lower  limb  of  opercle  orange. 

We  have  only  the  type  specimen  which  lived  2  or  3  weeks  in  the  New  York 
Aquarium. 
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Everiiianti  iind  Marsh,  Fishes  of  Porto  Rico,  1900.  It  is  rare  at  Key  West 
from  where  three  other  specimens  have  recently  been  brought  to  the  New 
York  Aquarium. 

Angellchthys  Isabelita  .Ionian  &  HuUct. 

The  following  description  is  taken  from  a  specimen  325  mm.  long  to  tip 
of  caudal,  Key  West,  New  York  Aquarium,  June  1914. 

Head  3.7,  Depth  1.8.  Eye  4.7.  Snout  2.2.  Interorbital  3.  Dorsal  XIV, 
21).  Anal  111,  19.  Scales  35,  less  than  twice  as  deep  as  broad.  Last  dorsal  spine 
2.1.  Ventral  spine  1.85.  Last  anal  spine  2. 15,  Pectoral  fin  1 .25-  Caudal  1.1. 
Preoperculnr  spine  moderate,  measured  along  groove  4. 5,  S-10  prominent  spines  on 
ascending  limb  of  preopercle,  less  strong  than  in  ciUarw.  I^wcr  limb  of  preorbital 
angle  with  1-3  verj' small  spines,  none  on  the  ascending  limb.  Profile  sleep,  the  nape 
gibbowt,  niaking  it  concave  above  the  eye.    Snout  not  protruding. 

Color  when  fresh  brownish  pray,  the  scales  largely  brownish,  margined  with  gray, 
especially  on  the  lower  portion  of  the  body.  Check  gray.  Najie,  breast,  spines  of 
the  head,  upper  margin  of  eye  light  blue.  Outer  margin  of  dorsal  and  anal  narrowly 
blue.     Membrane  oidy  of  upper  limb  of  opercle  blue,     Ba.^e  of  pectoral  gray,  then 
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broadly  blue,  the  margin  first  yellow  and  then  pale.  Ventrals  pale  yellow.  Caudal 
dark  brownish  gray,  edged  with  yellow.  Vertical  fins  the  same,  produced  rays 
yellow. 

This  species  is  common  at  Key  West.  It  is  much  more  numerous  at 
the  Bermudas  where  it  forms  one  of  the  most  important  food  fishes.  We 
have  several  sp>ecimens  from  there,  where  it  is,  so  far  as  we  know,  the  only 
species  found,  though  long  wrongly  identified  as  cUiaris. 

In  conclusion  the  following  key  may  be  found  useful  in  determining 
adults  of  our  Atlantic  species  of  this  genus. 

A.      Ascending  limb  of  preorbital  with  strong  radiating  spines.    Preopercular  spine 
3  in  head  measured  along  groove.    A  conspicuous  persistent  ocellus  on  nape. 

cUiaris. 
AA.    Ascending  limb  of  preorbital  without  spines.     Preopercular  spine  4  to  5  in  head. 
No  ocellus  on  nape. 
B.    4  anal  spines.    Nape  not  gibbous.    Caudal  and  most  of  pectoral  yellow. 

tovmeendi, 
BB.    3  anal  spines.     Nape  gibbous.    Caudal  and  pectoral  with  little  yellow. 

isabelita. 
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Article  XXXVIII.— NEW  SOUTH  AMERICAN  SCIURIDiE. 

By  J.  A.  Allen. 

As  the  publication  of  my  revision  of  the  South  American  Sciuridce^  is 
likely  to  be  delayed  for  several  months,  the  following  descriptions  of  new 
forms  are  presented  in  advance  of  the  review  of  the  entire  group. 

NotOBCiuruB  gen.  nov. 

Size  small;  ears  long,  narrow,  and  pointed;  naked  portion  of  plantar  surface 
restricted  to  apical  half,  the  proximal  half  heavily  furred;  toe  pads  large  and  crowded ; 
heel  pad  very  large  and  nearly  square,  occupying  the  whole  breadth  of  the  foot; 
palmar  surface  not  especiidly  modified,  the  toe  pads  and  naked  portion  as  in  typical 
tree  squirrels. 

Premolars  I.  SkuD  highly  convex,  the  highest  part  at  the  fronto-parietal  suture; 
rostrum  broad  and  short;  posterior  border  of  nasals  square,  terminating  on  a  line 
with  the  posterior  border  of  premaxillaries;  infraorbital  foramen  broad,  subcircular; 
malar  broad,  rather  heavy;  audital  bulke  greatly  inflated. 

Type.     Notosdurus  rhoadsi  sp.  nov. 

The  striking  feature  of  the  genus  Notosdurus  is  the  character  of  the  hind 
foot,  which  has  the  proximal  half  of  the  plantar  surface  heavily  furred,  and 
only  the  distal  half  (instead  of  three  fourths  or  more,  as  in  ordinary  tree 
squirrels)  naked,  and  the  heel  i>ad  close  to  the  toe  pads,  large,  square, 
transverse  to  the  axis  of  the  foot,  instead  of  long  and  narrow,  and  parallel 
to  the  edge  of  the  foot.     (Figs.  1  and  2.) 

NotOBCiuruB  rhoadBi  sp.  nov. 

Type,  No.  12725,  Mus.  Philadelphia  Acad.  Nat.  Sciences,  cf  juv.,  Pagma  Forest, 
Chunchi  (altitude  6300  feet),  Ecuador;  coll.  Samuel  N.  Rhoads,  for  whom  the  species 
is  named. 

Character  of  the  pelage  and  coloration  nearly  as  in  Guerlinguetua  hoffmanni,  but 
ears  relatively  long  and  narrow,  and  the  proximal  half  of  the  soles  of  the  hind  feet 
heavily  furred. 

Upperparts  uniformly  finely  grizzled  pale  yellow  and  dusky,  the  hairs  individu- 
ally blackish  basally  and  narrowly  ringed  near  the  tip  with  pale  yellow  and  black, 
mixed  Hparingly  with  hairs  wholly  black,  resulting  in  a  pale  yellowish  brown  general 
efTcct;  underparts  ochraceous  orange,  paler  on  the  chin,  throat  and  sides  of  nose; 
linihH  externally  like  the  upperparts,  and  internally  like  the  belly,  the  feet  grizzled 
with  pale  orange;   ears  rufous,  well  haired  on  both  surfaces;   tail  grizzled  on  both 
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Fig.  a 

Skull,  tolal  length,  47;  zygomatic  breadth,  27;  int«rorbital  breadth.  15;  posl- 
orbital  breadth.  13;  breadth  of  braiiicase,  22.5;  nasals.  14  X  7;  diastema.  11; 
maxillary  toothrow,  8.  The  akuU  still  retains  the  milk  premolars,  and  therefore 
the  apeoimen  is  not  fully  adult,  although  it  has  the  appearance  of  being  adult  in  all 
other  respecta. 

The  general  appearance  of  Xotosdurm  rhoadsi  is  that  of  a  pale  koffmanni 
in  miniature,  in  Imlk  N.  rhoadsi  being  less  than  half  the  size  of  hoffmanni. 
This  renders  funlier  comparisons  needless. 
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I  am  indebted  to  Dr.  Witmer  Stone,  curator  of  mammals  and  birds  at  the 
Philadelphia  Academy  of  Natural  Sciences,  for  the  opportunity  to  make 
known  this  remarkable  little  squirrel. 

OuerlinguetUB  pueheranii  salentenBis  subsp.  nov. 

Type,  No.  32840,  9  ad.,  near  Salento  (altitude  9000  ft:),  Central  Andes,  Ck)l- 
ombia,  Nov.  8,  1911;  Leo  E.  Miller. 

Pelage  very  soft  and  thick.  Upperparts  with  a  broad  median  dusky  band, 
sparingly  punctated  with  ochraceous,  the  rest  of  the  upperparts  with  the  hairs  broadly 
tipped  with  bright  ochraceous;  underparts  nearly  uniform  pale  yellow;  tail  as  usual 
in  the  group,  blackish  above  washed  with  white,  below  grizzled  ochraceous  and  black 
edged  with  white. 

Total  length  (type,  collector's  measurements),  310  mm.;  head  and  body,  150; 
tail  vertebrae,  150;  hind  foot,  40.  Six  adult  specimens,  Salento  and  a  little  above 
Salento  (7000-9000  feet).  Total  length,  300.5  (288-310);  head  and  body,  153 
(148-163);  tail  vertebrae,  159.5  (135-150);  hind  foot,  41.7  (40-45). 

Represented  by  14  specimens:  Salento  and  vicinity,  7;  £1  Roble,  2;  Laguneta, 
2;  Miraflores,  2;  Palmira,  1  (all  from  localities  in  the  Central  Andes). 

In  three  specimens  the  dorsal  band  is  black,  broad,  and  sharply  defined; 
in  two  it  is  obsolete;  in  all  the  others  it  is  merely  a  darkening  of  the  median 
line,  the  black  basal  portion  of  the  hairs  being  lightly  tipped  with  ochraceous. 
The  two  specimens  from  Miraflores  (alt.  62(X)  ft.)  and  the  single  specimen 
from  Palmira  very  closely  resemble  those  from  La  Guneta  (alt.  10,300  ft.). 
El  Roble,  and  part  of  the  Salento  specimens;  one,  however,  from  above 
Salento  (alt.  9(X)0  ft.)  and  one  from  Salento  differ  from  the  others  in  being 
nearly  white  below  with  only  a  faint  yellowish  wash  —  doubtless  merely 
individual  variants. 

GuerlinguetuB  hoffmanni  quindianus  subsp.  nov. 

Type,  No  32835,  d'  ad.,  Rio  Frio  (central  Rio  Cauca  Valley,  altitude  3500  feet), 
western  slope  of  Central  (or  Quindio)  Andes,  Nov.  27,  1911;  Leo  E.  Miller. 

Upperparts  with  the  mid-dorsal  region  black,  extending  (in  different  specimens) 
from  the  nape  or  shoulders  to  the  base  of  the  tail;  rest  of  the  upperparts  finely  grizzled 
yellowish  and  black  varying  (in  different  specimens)  to  ochraceous  and  black;  outer 
surface  of  limbs  and  feet  like  the  flanks;  underparts  ochraceous  orange  varying  (in 
different  specimens)  to  orange  red:  inside  of  limbs  like  the  ventral  surface;  tail  above 
black  at  the  extreme  base  (for  about  30  to  50  mm.),  then  orange  (pale  orange  to 
orange  red  in  different  specimens)  and  tipped  with  black  (usually  for  the  terminal 
40  to  50  mm.) ;  under  surface  of  tail  grizzled  fulvous  and  black,  with  black  base  and 
tip,  and  broadly  edged  with  orange,  the  hairs  individually  black  at  base,  then  broadly 
banded  with  orange,  followed  by  a  broad  band  of  black,  and  a  very  broad  terminal 
band  of  orange;  ears  medium,  clothed  with  very  short  hairs  similar  in  color  to  the 
adjoining  pelage. 
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the  dark  dorsal  band  is  poorly  developed;  hyporrhodua  is  normally  without 
a  dark  dorsal  band,  with  occasional  specimens  in  which  it  is  more  or 
less  shown.  Were  it  not  that  their  ranges  are  separated  by  the  Magda- 
lena  Valley,  with  an  altitude  at  this  point  of  less  than  1000  feet,  it  would 
seem  reasonable  to  expect  that  the  two  forms  will  be  found  to  completely 
intergrade  geographically  as  well  as  through  individual  variation.  It  is 
already  pretty  evident  that  both  intergrade  with  hoffmanni  to  the  southward 
in  both  the  Eastern  and  Central  Andes  and  probably  in  the  Western  Andes. 

GuerlinguetUB  hoffmanni  manavi  subsp.  nov. 

Type,  No.  34286,  9  ad.,  Manavi  (Rio  de  Oro,  near  sesrlevel),  E^cuador,  Jan.  23, 
1913;  W.  B.  Richardson. 

Similar  to  G.  hoffmanni  hoffmanni  in  size  and  general  coloration,  but  with  the 
proximal  half  or  two  thirds  of  the  tail  below  nearly  black,  the  hairs  basally  black  nar- 
rowly ringed  with  fulvous  giving  a  slightly  grizzled  effect,  followed  by  a  broad  zone 
of  black  and  a  slight  tipping  of  reddish  orange;  apical  half  or  third  of  the  tail  below 
black  slightly  grizzled  with  fulvous  or  orange,  the  hairs  broadly  tipped  with  orange 
red;  whole  upper  surface  of  the  tail  grizzled  black  and  orange  red,  the  surface  color 
of  the  apical  third  almost  wholly  orange  red. 

Total  length  (t3rpe),  410  mm.;  head  and  body,  230;  tail  vertebrae,  180;  hind  foot 
(c.  u.  in  dry  skin),  52.  Skull,  total  length,  52;  zygomatic  breadth,  31;  interorfoital 
breadth,  16;  breadthof  braincase,  24;  length  of  nasals,  15;  diastema,  13;  maxillary 
toothrow,  8.8. 

Represented  by  5  specimens  from  Manavi  and  3  from  Esmeraldas.  As  a 
series  the  underparts  average  distinctly  redder  than  in  hoffmanni  from  Costa 
Rica,  Chiriqui,  or  the  Western  Andes  of  Colombia.  Specimens  from  Santa 
Rosa  and  Loja  are  intermediate  between  the  coast  form  and  specimens  from 
the  interior  collected  at  Zaruma,  Gualea  and  Narino,  at  altitudes  of  6000  to 
8000  feet;  the  Santa  Rosa  specimens  are  so  much  nearer  the  Manavi  and 
Esmeraldas  specimens  as  to  be  referable  to  manavi.  Gualea  specimens  are 
indistinguishable  from  true  hoffmanni.  G.  h.  manavi  is  a  coast  form,  and 
ranges  from  Esmeraldas  south  to  the  Peruvian  boundary. 

QuerllnguetUB  griseimembra  sp.  nov. 

Type,  No.  34611,  ad.  9 ,  Buenavista  (altitude  4500  ft.),  eastern  slope  of  Extern 
Andes,  about  50  miles  southeast  of  Bogota,  March  8,  1912;  G.  M.  O'Connell. 

Upperparts  finely  grizzled  ochraceous  orange  and  black,  not  appreciably  darker 
on  the  median  dorsal  area;  underparts  washed  with  pale  ochraceous  buff,  strongest 
over  the  pectoral  region,  paler  on  the  lower  abdomen;  lateral  edges  grayish,  forming 
sometimes  an  ill-defined  gray  lateral  line;  chin  and  throat  dull  buffy  gray;  fore  limbs 
entirely  dark  gray,  the  tips  of  the  hairs  lighter  (whitish  or  buffy  in  different  speci- 
mens); hind  limbs  externally  Uke  the  body,  internally  gray  like  the  fore  limbs;  ears 


shorti-r,  iind  all  other  iTanJiii  measurements  in  proportion),  and    widely 
different  in  coloration. 

The  four  spceimens  of  the  typu  series  vary  considerably  in  coloration 
of  the  umlerparts,  ranging  from  a  strong  wash  of  ochraceous  yellow  (in  one 
spwinien)  to  a  slighter  wash  of  ochraceous  bulf.  The  single  specimen  from 
Andalucia  is  the  palest  of  the  five,  and  the  gray  of  the  limbs  is  the  deepest 
an<l  strongest,  probably  indicating  tliat  the  extreme  phase  of  the  species 
may  lie  looked  for  to  the  southward  of  the  type  locality. 

Guerlingruetus  candelenaia  sp.  nov. 

Type,  No. 3;!670,  9  nil.,  La  Cundelii  (ftUit(idc6500ft.),  neurSan  AgiiHtin,  Huils, 
Ck)lombia,  May  II,  1912;  Leo  E.  Miller. 

L'pperparfs  (fypp)  minutely  pmirtiited  witli  jtale  orange  yellow  and  dark  brown, 
the  hairs  being  blackish  with  minule  yellow  tips,  the  tnid-dorEni  ri^iou  slightly  darker 
than  the  flanks;  uiiderparlswith  the  tips  of  the  hairs  white  on  the  throat  and  peetoral 
region  and  middle  of  the  lower  abdomen,  and  with  pale  nehraceous  over  the  mid- 
abdominal  region;  lower  border  of  the  sides  of  the  nei'k,  onter  surface  of  fore  limbic. 
edge  ot  thighs  and  outer  surface  of  hind  limbs  washed  with  ochraeeous;   inner  surface 
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of  fore  limbs  grayish  white  like  the  breast;  inner  surface  of  hind  limbs  with  a  broad 
central  line  of  whitish  bordered  with  a  wash  of  ochraceous;  tail  above  heavily  washed 
with  red  or  orange  red,  black  for  about  40  mm.  at  the  tip;  under  surface  of  tail 
centrally  grizzled  pale  ochraceous  and  black,  with  a  submarginal  band  of  black,  and  a 
narrow  edging  of  red,  the  tip  of  the  tail  black;  ears  colored  like  the  surrounding  sur- 
face, with  a  bare  trace  of  a  post-auricular  patch  of  soft  fulvous  hairs. 

Total  length  (type,  collector's  measurements),  380  mm.;  head  and  body,  190; 
tail  vertebrae,  190;  hind  foot,  53.  Eight  specimens  (type  and  7  topotypes),  total 
length,  390  (380-420,  only  1  above  400) ;  head  and  body,  208  (190-230) ;  tail  vertebrae, 
181  (160-200);  hind  foot  (in  dry  skin),  52.8  (51-55). 

Skull  (type),  total  length,  51.2;  zygomatic  breadth,  29;  interorbital  breadth,  16; 
breadth  of  braincase,  22.6;  length  of  nftsals,  15.5;  maxillary  toothrow,  8.5.  Three 
adult  skulls  (type  and  2  topotypes),  total  length,  51.3  (51-52.5);  zygomatic  breadth, 
29.5  (29-30);  interorbital  breadth,  16  (16-16);  breadth  of  braincase,  23  (22.6-23.3); 
length  of  nasals,  15.3  (15-15.5);  maxillary  toothrow,  8.5  (8.2-8.8). 

Represented  by  11  specimens:  La  Candela,  8  (type  and  topotypes);  La  Palma 
(alt.  5500  ft.),  a  few  miles  west  of  La  Candela  and  1000  ft.  lower,  3.  In  coloration 
and  measurements  the  La  Palma  specimens  agree  perfectly  with  the  type  series. 

The  specimens  referred  to  G,  candelerisis  all  agree  in  the  coloration  of  the 
upperparts  and  of  the  tail,  but  present  a  wide  range  of  individual  variation 
in  the  coloration  of  the  underparts,  which  vary  from  nearly  uniform  clear 
grayish  white  to  orange  red  on  the  whole  abdominal  area,  with  the  upper 
chest  and  throat  buff.  In  5  of  the  specimens  the  underparts  are  almost 
wholly  grayish  white,  with  a  tendency  to  a  pale  buffy  wash  over  the  middle 
of  the  belly;  in  7  others  the  underparts  are  washed  with  pale  orange  yellow 
with  the  throat  and  chest  mostly  white;  in  one  the  whole  undersurface  is 
rich  orange  red.  The  specimen  selected  as  tj^je  is  of  the  medium  phase  of 
coloration.  It  may  be  added  that  the  white  on  the  underparts  is  plainly 
not  albinistic,  as  in  many  normally  red-bellied  squirrels,  the  white  being 
limited  to  the  apical  portion,  the  basal  fur  in  all  being  plumbeous. 

The  nearest  relative  of  G.  candelensls  is  G.  griseimembray  adjoining  it  to 
the  northward  in  the  Eastern  Andes.  Both  are  similar  in  size  and  in  cranial 
characters,  but  differ  radically  in  coloration.  In  candelensis  the  legs  and 
feet  are  not  gray  but  like  the  adjoining  parts  of  the  body;  the  coloration  of 
the  upperparts  Ls  many  shades  darker,  the  yellow  tips  to  the  hairs  being 
much  shorter,  and  the  tail  is  superficially  dark  red  instead  of  pale  ochraceous.- 

It  is  interesting  to  note,  in  respect  to  its  nearest  geographical  allies,  that 
the  range  of  G.  griseimcmhra  nearly  joins  that  of  candelensis  to  the  north- 
ejLstwarci,  while  typical  hoffmanni  is  abundant  50  miles  to  the  westward  at 
.\lmaguer  and  I-»a  Sierra,  and  also  northwanl  in  the  Western  Anders  with 
which,  however,  candelensis  has  no  near  relationship.  ; 

The  typ<»  l(K*ality  is  on  the  western  slope  of  the  Eastern  Andes,  on  the 
Kio  Suaza,  one  of  the  upper  sources  of  the  Rio  Magdalena. 


Salaquensis  intergrades  with  subspecies  ckoco  of  eastern  Panama.  To  the 
southward  along  the  coast  it  evidently  intergrades  with  true  gerrardi,  as 
shown  by  specimens  from  Baudo  and  Bagado,  through  the  greatly  increased 
intensity  of  the  red  on  the  flanks  and  Hmbs. 

Scinrus  gerrardi  eucutn  subsp,  nov. 

Sciurus  'eTficotor  Obiiood  (not  of  Thomas),  Field  Mua.  Nat.  Hist.,  Zool..  X.  jNo,  a, 
p.  47.  Jan.  10,  1912, 

Type  No,  18728,  9  ad..  Field  Museum,  El  Guayabal,  10  miles  north  of  San  Josf 
de  Cucuta,  Colombia  (near  Venezuela  boundary),  March  13,   1911;    Osgood  and 

Similar  to  .S,  gerrardi  zulitF  bul  much  paler,  the  black  of  the  upperparts  duller  and 
less  glossy,  the  red  of  the  underparta  orange  instead  of  orange  red.  the  black  on  base 
of  tail  above  and  at  tip  more  restricted  and  leas  intense. 

Type  {colloclor's  menaurements),  total  lenRlh,  433  mm,;  head  and  body,  215" 
tail  vertebrte,  218;  hind  foot.  57,  Skull,  total  length,  54;  zygomatic  breadth,  31,2; 
interorbilal  breadth,  17,4;  breadth  of  braincase,  23,5;  length  of  nasals,  16.5:  maxillerv 
toothrow,  9, 


1914.]  Allen,  New  South  American  Sciurida.  593 

Represented  by  5  specimens,  all  females  and  all  from  the  type  locality.  El  Guayi^ 
bal,  on  the  border  line  between  the  humid  and  arid  districts.  The  deviation  of  cucur 
tee  from  zidia  is  towards  subspecies  chocOf  but  the  two  forms  do  not  closely  resemble 
each  other,  and  are  geographically  widely  separated. 

A  single  specimen  from  Rio  San  Jorge  (alt.  1000  ft.)  closely  resembles 
zulicB  in  general  coloration,  including  the  orange  red  feet  so  distinctive  of 
zvlicB  and  cucvtoB  but  absent  in  the  other  forms  of  the  gerrardi  group.  The 
proximal  fourth  of  the  upi>er  surface  of  the  tail  is  black,  but  the  black  at  the 
tip  of  the  tail  is  very  restricted,  consisting  of  only  the  terminal  hairs.  The 
bright  red  of  the  shoulders  extends  to  the  mid-dorsal  line,  as  happens  some- 
times in  both  true  gerrardi  and  ztdice.  It  is  probable  that  this  specimen 
represents  a  geographical  form  occurring  in  northern  and  northwestern 
Colombia  connecting  gerrardi  directly  with  ztdice.  Further  material  is 
necessary  to  determine  the  point,  no  other  specimens  from  this  large  area 
being  at  present  available. 

Sciurus  saltuensis  magdalensB  subsp.  nov. 

Type,  No.  34626,  c^  ad..  Banco  (altitude  50-100  feet)  Rio  Magdalena,  a  few 
miles  above  mouth  of  Rio  Caura;  G.  M.  O'Connell. 

Pelage  short,  coarse  and  rigid,  almost  without  underfur.  Upperparts  uniform 
deep  red  except  front  and  sides  of  head,  which  are  orange  yellow;  imderparts  and 
proximal  portion  of  inside  of  limbs  pure  white;  chin  orange  yeUow,  paaatng  into 
orange  red  on  the  throat,  sharply  contrasting  with  the  white  of  the  lower  ^uoat  and 
chest;  tail  wholly  intense  dark  red  from  base  to  tip,  both  above  and  below;  upper 
arms  and  thighs  deep  red  like  the  upperparts;  fore  and  hind  feet  orange  red. 

In  a  second  specimen  (topotype)  the  red  of  the  Hanks  and  limbs  is  still  darker,  the 
hairs  of  the  back  subapically  narrowly  ringed  with  black,  thus  distinctly  darkening 
the  median  dorsal  area,  which  is  extended  over  the  proximal  third  of  the  tail. 

Total  length  (type),  434  mm.;  head  and  body,  245;  tail  vertel^rs,  189;  hind  foot, 
56.  Topotype  (cf  ad.),  422,  238,  184,  60.  The  skull  has  been  temporarily  mislaid; 
measurements  of  it  may  be  given  later. 

Known  only  from  two  specimens,  from  Banco,  Ck>lombia,  on  the  Rio  Magdalena 
just  above  the  mouth  of  the  Rio  Caura. 

This  subspecies  is  exactly  similar  in  pattern  of  coloration  to  S.  saUuensis 
botidcB,  but  the  pelage  is  coarse  and  hispid  instead  of  long  and  soft,  and  the 
red  is  much  darker  and  more  vivid.  The  type  locality  is  at  the  mouth  of  the 
Rio  Cesar,  which  has  its  source  in  the  Sierra  de  Santa  Marta.  Doubtless 
squirrels  of  the  saliuensis  group  will  be  found  at  favorable  localities  through- 
out the  course  of  the  Rio  Cesar,  the  mouth  of  which  is  in  the  humid  tropical, 
while  the  region  about  Honda  is  arid,  the  change  in  the  character  of  the 
pelage  and  the  intensification  of  the  color  in  magdaleruB  being  doubtless  due 
to  its  more  humid  environment. 


In  the  form  of  the  skull  Sciurus  duida  most  nearly  rfsembles  .S.  tricolor, 
especially  in  the  nmrow,  slender,  and  relatively  long  rostrum,  btit  it  has  no 
resemblance  to  that  sptnics  in  coloration  or  tcxtnrc  of  pelage,  in  which  it 
most  resembles  the  igiiirenfris  group,  with  which,  however,  the  form  of  the 
skull  denotes  no  close  relationship.  A  striking  feature  of  this  species  is  its 
magnificent  tail,  which  is  fully  one  third  broader  than  that  of  an\-  other 
South  American  squirrel. 

SciuruB  igniventrls  zamorie  subsp,  nov. 

,   (altimdc  2.(KM)   f<^ii. 


1  skull  unrortuTiatuly  tfiu  lost,  bat  by  eiciualun  it  muiii 
ins  or  this  spociiH.  and  altiiusc  boyond  doubt  to  tho  ooi 
icing  youHK  ailuIH,  whiin  tills  Is  fully  adult.  Hko  tho  Ij-jm 
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Similar  to  S.  igniverUris  cocaUs  but  much  smaller,  with  the  whole  under  surface 
of  the  tail  black  except  a  narrow  orange  red  border  on  the  apical  two  thirds,  and  other 
color  differences. 

Upperparts  blackish,  the  hairs  tipped  with  chestnut,  very  minutely  over  the 
dorsal  region,  more  broadly  on  the  flanks,  and  with  fine  punctations  of  yellow  on  the 
head;  postauricular  patches  orange;  underparts  nearly  uniform  pale  ochraceous  buff , 
brighter  on  inside  of  fore  and  hind  limbs  and  laterally;  tail  above  dull  black  for  the 
basal  third,  the  hairs  strongly  tipped  with  chestnut,  the  rest  bright  orange,  the  hairs 
black  subbasally  for  half  their  length,  with  long  orange  tips;  lower  surface  of  tail 
grizzled  red  and  black  for  the  proximal  fourth,  the  red  predominating,  followed  by  a 
broad  band  of  black  extending  nearly  to  the  tip  of  the  tail  and  narrowly  fringed  with 
orange,  black  thus  prevailing  from  near  the  base,  to  the  tip,  with  an  outer  border  oi 
orange,  the  terminal  hairs  black  for  half  their  length;  fore  limbs  and  feet  externally 
light  yellow;  hind  limbs  externally  chestnut,  the  feet  pale  orange. 

Total  length  (in  skin),  490  mm.;  head  and  body,  260;  tail  vertebrae,  230;  hind 
foot,  c.  u.,  61.  (The  collector's  measurements  give  the  total  length  as  520,  which  is 
obviously  erroneous,  and  the  tail  as  230). 

Skull,  total  length,  59;  zygomatic  breadth,  33.5;  interorfoital  breadth,  19;  post- 
orbital  breadth,  20.5;  breadth  of  braincase,  25;  nasals,  16.3  X  9;  maxillary  tooth- 
row,  9.2.     The  t3rpe  is  an  old  male  with  much  worn  teeth. 

Sciurus  igniventris  zamorcB  differs  from  cocalis,  its  nearest  geographical 
representative,  in  much  smaller  size,  the  total  length  being  about  60  mm.  less 
than  in  cocalis,  the  total  length  and  zygomatic  breadth  of  the  skull  3.5  mm. 
less,  and  other  cranial  measurements  proportionally  less.  While  the  general 
coloration  is  similar  to  that  of  cocalis  there  are  many  minor  differences,  aside 
from  the  color  of  the  tail,  which  differs  in  the  presence  of  a  much  larger 
amount  of  black  on  the  under  surface.  It  thus  differs  in  coloration  from 
true  igniventris  as  twdifer  does,  but  in  the  opposite  direction,  having  much 
more  black  in  the  tail  instead  of  less.  In  addition  to  this  is  the  marked 
difference  in  size,  zamorce  being  much  smaller  than  any  other  subspecies  of 
the  igniventris  group.  The  type  locality  of  zamorce  is  250  to  300  miles  from 
any  known  locality  of  cocalis  and  in  a  quite  different  environment.  Either 
zamoras  is  a  small  form  of  cocalis,  or  the  type  must  be  construed  as  a  dwarf, 
and  its  color  differentiation  as  an  individual  aberration,  although  it  has  the 
appearance  of  being  in  every  way  a  normal  adult: 

SciuruB  langsdorffli  urucumus  subsp.  nov. 

Type,  No.  37068,  cT  ad.,  Uruciun^  (altitude  400  feet),  Rio  Paraguay  (at  mouth  of 
Rio  Tacuari),  Brazil,  Dec.  1, 1913;  Leo  £., Miller  (Roosevelt  Expedition). 

Similar  in  general  to  S.  langsdorffii  langadorffii,  but  much  smaller  and  darker  col- 
ored, with  much  blacker  tail.  •  Upperparts  dusky  brown,,  the  hairs  brownish,  black 
minutely  tipped  with. yellowish;  nose  and  front  of  head  pale  orange  with  a  narrow 
median  stripe  of  black  on  the  nose;  lower  back  and  rump  with  tips  of  the  hairs  inclin- 
ing to  dark  rufous;  ears  externally  blackish  edged  with  rufous;  postauricular  patch 


in  urucumus  is  much  darker  than  in  either  tangsdorffii  or  stetnbackt,  the  light 
tips  to  the  hairs  being  shorter  and  paler,  while  the  blaek  in  the  tail  is  more 
intense  and  greatly  increased  in  area, 

Sclurus  langsdorflQl  stelnbachl  subsp.  nov. 

Type,  No.  1938  {Pittsburgh  Museum),  9  ad.,  Santa  Cruz  de  la  Sierra,  Bolivia 
JuneH,  1909;  collected  by  T.  Steinbach,  for  whom  this  form  is  named. 

Differs  from  S.  larigadorffii  langsdoT^i  in  much  paler  coloration  throughout,  the 
hairs  of  upperparls  being  slightly  lipped  with  pale  yellow  instead  of  heavily  tipped 
with  orange;  the  top  of  the  head  and  nape  slightly  washed  with  yellow  instead  of 
orange  rufous;  nose  and  sides  of  head  dull  yellowish  instead  of  deep  rufous;  thighs 
rufous  instead  of  chestnut;  underparts  pale  yellow  inslead  of  ochraceoua  yellow, 
and  tail  frin)^  with  a  lighter  shade  of  yellow. 

Total  length  (type,  collector's  measurements),  505  mm.;  head  and  body,  250 
fail  vertebnr,  255;  hind  foot,  55;  ear,  32.  Five  specimens  (induding  type),  total 
length,  491  (475-505);  head  and  body,  254  (250-260);  tail  vertebne,  235  (225-255)' 
hind  foot,  8,  u.,  55  (55-55). 

Skull  (type),  total  length,  63;  zygomatic  breadth,  37;  interortiital  breadth,  23' 
poslorbilal  brrndth.  If);  breadth  of  braincase,  23;  nasals,  20  X  9;   maxillary  tooth' 
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row,  9.  Five  skulls  (including  type) ,  total  length,  60.6  (60.2-61) ;  zygomatic  breadth, 
36  (35-37);  interorbital  breadth,  20.6  (20-21);  postorbital  breadth,  18.6  (18-19); 
breadth  of  braincase,  23.6  (23-24);  nasals,  18.3  X  7.9  (17.8-19.8  X  7.6-8);  maxil- 
lary toothrow,  9  (9-9.2). 

Represented  by  5  adult  specimens  (3  males,  2  females)  collected  by  T.  Steinbach 
at  Santa  Cruz  de  la  Sierra,  Bolivia,  June  16-July  28,  1909,  for  the  Pittsburgh  Mu- 
seum. 

Subsi>ecies  steinbachi  agrees  closely  in  size  with  true  langsdorffii  (type 
locality  by  designation  of  Wagner,  1843,  and  Thomas,  1904)  Cuyabd, 
Mat  to  Grosso,  and  also  in  general  coloration,  but  readily  distinguishable 
by  the  absence  of  the  strong  rufous  color  of  the  head  present  in  both  langs- 
dorffii and  urucumus.  The  tyj>e  locality  is  about  3(X)  miles  southwest  of 
Cuyubd,  and  about  the  same  distance  west  of  the  type  locality  of  urucumus. 

I  am  indebted  to  the  authorities  of  the  Pittsburgh  Museum  for  the  use  of 
this  and  much  other  squirrel  material  collected  by  Steinbach  in  Bolivia. 

SciuruB  stramineuB  zarum»  subsp.  nov. 

Type,  No.  36537,  9  ad.,  Zaruma  (altitude  6000  feet),  southwestern  Ecuador, 
Sept.  27,  1913;  William  B.  Richardson. 

Like  S.  stramineua  nebatun  in  the  presence  of  a  large  white  nape  patch,  but  widely 
different  in  general  coloration  from  either  typical  stramineus  or  nebouxi. 

Upperparts  (except  the  white  nape  patch)  washed  with  yellowish  rufous,  more 
heavily  and  more  intensely  (approaching  tawny)  on  the  posterior  half  of  the  back 
and  hind  limbs,  more  lightly  on  the  head  and  anterior  half  of  back,  the  black  basal 
portion  of  the  pelage  wholly  concealed  by  the  long  rufous  tipping  of  the  hairs,  which 
on  the  lower  back  is  half  the  length  of  the  pelage;  nose  and  outside  of  fore  limbs 
grayish;  underparts  gray,  passing  into  white  on  the  throat,  upper  breast,  inside  of 
fore  limbs  and  inguinal  region;  upper  surface  of  fore  and  hind  feet  intense  black, 
wrists  rufous,  especially  the  inner  surface,  and  the  rufous  on  the  hind  limbs  extends 
slightly  beyond  ankles;  tail  rufous  all  around  where  it  joins  the  body,  the  rest  black 
heavily  washed  with  white. 

Total  length  (collector's  measurements),  540;  head  and  body,  220,  tail  vertebrse, 
320;  hind  foot,  60.  Skull,  total  length  — ;  zygomatic  breadth,  — ;  interorbital 
breadth,  19;  postorbital  breadth,  17;  breadth  of  braincase,  23;  nasals,  — ;  dias- 
tema, 14;  maxillary  toothrow,  10.  The  nasals  and  zygomatic  arches  are  unfortu- 
nately broken. 

Although  represented  by  only  a  single  specimen,  the  color  differences  are 
so  profound  that,  taken  with  the  geographical  conditions,  it  is  hard  to  believe 
that  they  do  not  denote  a  strongly  marked  form  of  the  stramineus  group. 
The  rufous  tips  of  the  hairs  on  the  lower  back  are  as  long  as  the  dark  basal 
portion. 
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Article    XXXIX.  — THE   STATUS  OF    CALLITHRIX    LUGENS 
(HUMBOLDT)  AND  CALLITHRIX  AMICTUS  E.  GEOFFROY. 

By  D.  G.  Eluot,  D.  Sc,  F.  R.  S.  E. 

In  the  *  Annals  and  Magazine  of  Natural  History '  for  March,  1914,  p.  345, 
Mr.  Oldfield  Thomas  states  that  C,  lugens  E.  GeoflProy  and  C.  amictus  E. 
Geoffroy  and  Simia  Ixigens  Humboldt,  together  with  Saguinus  vidua  Lesson 
are  all  black  bellied  species,  and  are  one  and  the  same,  but  presents  no 
proofs  to  sustain  the  position  he  takes.  In  determining  a  species  we  are 
generally  obliged  to  rely  upon  the  description  given  by  its  author  or  on  his 
type  if  existing,  and  lacking  the  latter,  upon  some  si>ecimen  coming  from  the 
type  locality  if  that  is  known.  But  should  none  such  specimens  be  avail- 
able, and  the  original  description  be  so  brief  and  unsatisfactory  as  to  make 
it  impossible  to  decide  what  the  animal  really  looks  like,  it  is  then  placed 
among  the  undeterminable  forms. 

In  the  'Annals  du  Museum,'  Vol.  XIX,  1812,  p.  114,  E.  Geoffroy  de- 
scribes these  two  monkeys  as  follows : 

"3.     Veuve.     Calliihrix  litgens  (Humboldt). 

"Pelage  noir&tre;  gorge  et  mains  ant^rieures  blanches:  queue  k  peine 
plus  longue  que  le  corps." 

This  species  was  described  by  Humboldt  as  given  below. 

"4.     C.  k  f raise.     CaUithrix  amictus, 

"Pelage  brun-noir&tre;  un  demi-collier  blanc;  mains  de  devant  jaunes : 
queue  plus  longue  d'un  quart  que  le  corps." 

It  will  at  once  be  noticed  that  in  both  descriptions  the  color  of  the  arms, 
legs,  feet,  tail  and  underparts  of  the  body  are  not  given,  and  in  no  other  of 
his  publications  does  E.  Geoffroy  give  any  further  information  of  these 
species.  He  undoubtedly  believed  he  had  two  distinct  animals  before  him, 
and  he  diagnosed  them  so  as  to  emphasize  their  distinctness.  However  his 
lugens  is  taken  from  Humboldt  and  is  blackish,  has  only  a  white  throat, 
hands  white,  and  tail  nearly  as  long  as  the  body;  while  amictus  is  blackish 
brown,  a  white  half  collar,  yellow  hands,  and  a  tail  longer  than  the  body.  If 
lugenjt  had  a  white  collar  it  is  inconceivable  that  neither  Humboldt  nor  E. 
Geoffroy  should  not  have  mentioned  it.  I  could  not  find  the  type  of  lugens 
in  the  Paris  Museum,  nor  any  specimens  bearing  that  name,  and  I  have  no 
recollection  of  seeing  one  in  any  collection.  It  differs  from  amictus  in  being 
without  a  white  collar,  having  white  hands,  a  tail  that  is  shorter  and  without 
the  brown  hue  of  the  pelage. 

A99 


de  cle\'ant  jaunes,"  hut  all  the  specimens  that  I  saw  had  white  hands.  Cer- 
tainly the  han<t3  of  the  so-called  type  in  the  Paris  Museum  were  white,  and 
I  do  not  remember  seeing  any  examples  with  yellow  hands  as  given  by  E. 
Geoffroy.  If,  therefore,  this  should  affect  its  spfcific  standing,  then  the 
animal  now  recoj^nized  as  nmiclus  would  have  to  tnke  a  new  name,  an<i  we 
would  be  obliged  to  wait  for  the  appearance  of  a  yellow-handed  nmirtiM. 

Mr.  Thomas  has  brought  forward  a  problem  incapable  of  any  satisfactory 
solution.  There  are  no  specimens  extant  to  prove  what  exactly  were  the 
species  the  two  authors  de.scribed.  We  have  been  obliged  to  drop  many 
from  our  lists  as  indeterminable,  and  C.  lugi-irs  E.  Geoffroy  and  S.  lugrii--' 
Humboldt  had  better  go  with  them.  It  may  have  been  an  error  to  place 
higni.s  among  the  synonyms  of  C.  torquatus.  It  would  have  been  a  greater 
error  to  state  that  it  was  the  same  as  amictux  (there  being  no  proof  what- 
ever to  sustain  the  assertion),  and  make  that  name  a  synonym  of  lugeng. 
It  is  easy  for  one  to  assume  anything  that  occurs  to  him,  but  an  assuniption 
without  facts  to  support  it,  is,  to  say  the  least,  a  mast  unstable  foundation 
upon  which  to  establish  a  species.  Towards  the  close  of  hi.s  remarks  Mr. 
Thomas  assumes  that  his  new  species  Callicebiix  turifrr.  the  chief  character 
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of  which  is  a  "  chestnut  rufous  tail/'  b  probably  the  same  as  Spix's  amictuSf 
in  spite  of  the  fact  that  Spix's  figure  shows  a  black  tail,  and  in  his  Latin 
description  he  writes  "  caudae  sublonge  brunneo-nigris/'  and  in  the  French 
one  "la  queue  d'lui  noir  luisant."  It  may  be  well  to  state  that  Lesson's 
description  of  his  vidua  is  not  an  original  one,  but  merely  founded  upon 
that  of  Humboldt's  lugens,  and  therefore  whatever  Humboldt's  species  is 
(at  present  unknown),  the  vidtia  Lesson  would  be  its  synonym. 
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Article  XL.—  DIAGNOSES  OF  APPARENTLY  NEW  COLOMBIAN 

BIRDS.    III. 

By  Frank  M.  Chapman. 
Plate  XIII,  Sketch  Map  of  Southwestern  Colombia.^ 

This  is  the  third  paper  based  on  the  American  Museum's  recently 
acquired  collections  from  Colombia.  Like  its  predecessors  ^  it  contains 
descriptions  of  proposed  new  species  and  subspecies  which  are  published 
at  this  time  to  secure  the  types  for  this  Museum  and  to  invite  criticism  which 
may  be  embodied  in  the  final  report  on  our  work  in  Colombia. 

Continued  study  of  our  now  very  large  Colombian  collections  has  re- 
vealed the  need  of  specimens  from  both  Antioquia  and  eastern  Panama, 
particularly  in  solving  the  very  complex  distributional  problems  which  have 
arisen  as  examination  of  the  material  at  hand  progresses.  Mr.  L.  E.  Miller 
has  therefore  returned  to  Colombia  taking  with  him  Mr.  Howarth  Boyle, 
to  make  a  section  across  the  Central  and  Western  Andes  from  Puerto  Berrio 
on  the  Magdalena  to  the  Atrato  Valley,  and  to  determine  the  character  of 
the  Tropical  Zone  and  its  fauna  at  the  northern  end  of  these  chains  of  moun- 
tains, and  Mr.  W\  B.  Richardson  has  gone  to  eastern  Panama  to  make  the 
preliminary  arrangements  for  an  expedition  to  the  Espiritu  Santo  Moun- 
tains, on  which  he  will  be  joined  later  by  Mr.  H.  E.  Anthony. 

The  explorations  of  the  last-named  gentlemen  should  go  far  toward  ascer- 
taining to  what  extent  the  mountains  of  eastern  Panama  have  served  as  a 
connecting  link  between  those  of  Chiriqui  and  northwestern  Colombia,  and  in 
what  measure  they  have  separated  the  streams  of  life  that  have  flowed  into 
Panama  from  the  east  and  south. 

The  satisfactory  determination  of  many  of  the  forms  described  beyond 
would  not  have  been  possible  had  not  fellow  ornithologists  promptly  and 
generously  met  my  requests  for  the  loan  of  si>ecimens  for  comparison.  For 
such  loans  I  am  indebted  to  Dr.  C.  W.  Richmond  of  the  United  States 
National  Museum,  Mr.  E.  W.  Nelson  of  the  Biological  Survey,  Mr. 
Witmer  Stone  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  Mr. 
Outram  Bangs  of  the  Museum  of  Comparative  Zoology,  Mr.  C.  B.  Cory  of 
the  Field  Museum,  Mr.  W.  E.  C.  Todd  of  the  Carnegie  Museum,  and  Mr. 
Thomas  E.  Penan!  of  Arlington,  Mass. 


1  Reproduced  from  Art.  XII.  this  volume. 

>  Bull.  Amer.  Mus.  Nat.  Hist..  XXXI.  July  23.  1912.  pp.  13»-16d;  XXXIII.  Mch.  10. 
1914.  pp.  167>192. 
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San  Antonio  in  the  Western  Ancies  to  Buena  \'ista  in  the  Eastern  Andes, 
securing  in  all  16  specimens.  The  form  here  described,  however,  we  have 
taken  in  Colombia  only  at  Laguneta,  in  the  Temperate  Zone  (one  specimen) 
and  on  Mt.  Pichincha,  Ecuador  (3  specimens).  The  differences  l>etween 
ahiasima  and  alliicincta  are  more  striking  tlian  those  which  exist  between 
zonaris  and  albicincta.  There  is  no  indication  of  intergradation  among  our 
20  Colombian  and  Ecuadorian  specimens  of  both  forms  and  it  is  not  proba- 
ble, in  my  opinion,  that  albicincta  and  nltissinia  intergrade  inter  ae,  but  that 
their  connectant  is  true  zoiiarvi.  The  intergradation  of  altiasi 
zonaris  may  reasonably  l)e  looked  for  at  some  point  where  increasi 
latitude  brings  the  Temperate  Zone  to  the  altitude  at  which 
let  us  say  northwestern  Argentina,  while  the  intergradation  of  albirincln 
with  miiaris  may  Ix-  looked  for  in  that  region  south  of  the  .\mazon  where 
the  Amazonian  forests  merge  into  or  interdigitate  with  the  highlands  of 
southern  Brazil. 

The  proper  application  of  the  name 
nection  with  this  proposed  new  form. 


ing  south 


zonaris  must  be  considered  in  con- 
In  describing  his  Hirundo  % 
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Shaw  gave  no  type  locality.  As  Mr.  Ridgway  states,  however,  the  type- 
locality  of  this  form  "  is  assumed  to  be  Brazil/'  and  under  this  assumption 
he  gives  the  range  of  this  race  as  "  Southern  Brazil  and  northern  Argentina," 
while  the  range  of  alhicincta  is  said  to  be  "  Northern  South  America  to  Costa 
Rica."  ^  This  arrangement  appears  to  have  correctly  expressed  our  knowl- 
edge of  the  distribution  of  the  South  American  forms  of  this  species  at  the 
time  it  was  written.  Nevertheless  Braboume  and  Chubb  (Bds.  S.  A.,  1, 1912, 
p.  102)  give  only  "British  Guiana"  as  the  range  of  aUncincta,  while  that  of 
zonaris  is  said  to  be  "Colombia;  Venezuela;  Ek;uador;  Peru;  Bolivia; 
Brazil,"  and  they  "suggest"  "Colombia"  as  the  type-locality  of  this  form. 
It  does  not  seem  to  me,  however,  to  be  desirable  to  adopt  this  suggestion 
and  for  the  following  reasons:  (1)  As  Ridgway  has  said  the  type-locality 
of  zonaris  has  heretofore  been  considered  to  be  Brazil.  (2)  Ridgway's 
(/.  c.)  restriction  *  of  the  name  zonaris  to  the  form  of  "  Southern  Brazil  and 
northern  Argentina"  antedates  Braboume  and  Chubb's  suggestion.  (3) 
No  definite  locality  in  Colombia  is  named  and  the  presence  of  two  races  of 
zonaris  in  that  country  makes  it  uncertain,  under  their  restriction  of  aZ6i- 
cijicta  to  British  Guiana,  to  which  one  they  would  apply  the  name  zonaris, 

(4)  The  smaller  and  heretofore  only  recognized  race  from  Colombia  has 
already  been  described  as  Hemiprocne  minor  by  Lawrence  and  examina- 
tion of  his  type,  in  the  American  Museum,  shows  it  to  be  a  specimen  of  the 
small  Tropical  Zone  bird  which  Ridgway  refers  to  albicincta.  I  have  seen 
no  topotypical  (Guiana)  specimens  of  this  bird  but  it  is  unlikely  that  they 
differ  materially  from  those  of  tropical  Colombia.  If  they  do,  the  Colom- 
bian bird  may  stand  as  S.  z.  minor  without  materially  affecting  the  case. 

(5)  It  is  most  unlikely  that  Shaw,  writing  in  1796,  had  specimens  of  the  Swift 
of  the  High  Andes.  I  should,  therefore,  arrange  the  South  American  races 
of  Streptoprocne  zonaris  as  follows: 

1.  S.  z.  zonaris  (Shaw).  Southern  Brazil  and  northern  Argentina  (Chapada, 
Matto  Grosso,  Brazil,  proposed  as  type-locality) .  Wied's  type  of  "  Hirundo  coUaris  *  * 
agrees  with  Chapada  specimens. 

2.  S.  z.  aUncincta  (Cab.).  Northern  South  America  (from  the  southern  limits 
of  Amazonia?)  to  Costa  Rica.     (Type  locality,  Guiana.) 

3.  S.  z.  altissima  Chapm.  Temperate  (and  Alpine?)  Zone  of  Colombia  and 
Ecuador,  and  southward.     (Type  locality,  Laguneta,  Central  Andes,  Col.) 


•  Bull.  U.  8.  N.  M.  60.  V,  1911.  p.  097. 

*  Such  restriction  wms  in  elTect  made  by  Oabanis  in  dMcribing  (J.  f.  O..  1802.  p.  105) 
"  Hemiproen*  albicincta"  the  range  of  Which  WM  laid  to  be  flrom  "Mexico  to  Guiana"  while 
ionariM  in  referred  to  m  "BraziUan.'* 
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would  be  more  satisfactory  if  based  on  males.  Trogon  atricollis,  however, 
is  recorded  by  Sclater  and  Salvin  (P.  Z.  S.,  1879,  p.  535)  from  Remedios 
and  Neche  in  Antioquia,  and  the  faunal  affinities  of  this  and  the  Pacific 
coast  region  would  lead  us  to  believe  that  the  form  here  described  was 
common  to  both. 

For  the  same  reason  it  seems  probable  that  the  bird  recorded  by  Salvadori 
and  Festa  (/.  c.)  from  the  Rio  Peripa  in  western  Ecuador  is  also  referable  to 
cupreicattda. 

Of  true  curucui  we  have  four  males  and  a  female,  all  adult  from  British 
Guiana,  while  T.  c.  tenellus  is  represented  by  the  following  specimens: 
Panama  R.  R.,  3  males  ad.,  2  females,  ad.;  Boruca,  Costa  Rica,  1  male  ad., 
2  males,  im.,  1  female,  ad.;  Ottiro,  C.  R.,  1  male,  ad.;  Matagalpa,  Nicara- 
gua, 2  males,  ad. ;  Chontales,  Nic,  1  male,  ad. ;  Rio  Grande,  Nic,  1  male  ad. 

I  am  in  doubt  as  to  the  identity  of  an  adult  male  from  La  Murelia  in  the 
Caquetd  region.  It  has  the  tail  more  coppery  than  in  the  most  extreme 
specimen  of  cupreicauda,  there  is  a  more  evident  white  pectoral  band, 
and  the  wing-coverts  are  less  broadly  barred,  but  in  other  respects  it  agrees 
with  the  Pacific  coast  bird. 

Chrysotrogon  caligatus  columbianus  subsp.  nov. 

Char,  subsp. —  Resembling  C.  c.  caligatus  (Gould)  of  Central  America  in  the 
vermiculation  of  the  wings  and  feathering  of  the  tarsus,  but  with  the  head  blue  or 
purplish  as  in  C  violaceus  ( =  meridionalis)  and  C.  ramonianits;  size,  particularly  of 
bill,  smaller  than  in  allies. 

Type. —  No.  121664,  Am.  Mus.  Nat.  Hist.,  cT  ad.,  Opon,  Central  Magdalena 
River,  Colombia,  Jan.  27,  1913;  Geo.  K.  Cherrie. 

Range. —  Tropical  Zone  of  Colombia  between  the  Western  and  Ekistem  Andes, 
(Honda,  Opon,  Puerto  Berrio,  Santa  Marta,  Remedios,  Antioquia;  Naranjo,  near 
Bucaramanga). 

Remarks. —  Colombian  specimens  of  this  species  have  heretofore  been 
referred  to  caligatus,^  but  the  five  adult  males  in  our  collection  have  the  blue 
or  purplish,  which  in  true  caligatus  is  confined  to  the  nape,  extended  forward 
to  the  forehead  or  at  least  to  a  point  opposite  the  center  of  the  eye.  They 
therefore  agree  in  this  character  with  average  specimens  of  violaceus  but  in 
other  respects  except  size,  including  the  feathering  of  the  tarsus,  are  like 
caligatus. 


1  Wyatt,  Ibis,  1871.  p.  374  (Naranjo.  alt.  2500  ft.,  near  Bucaramanga);  Sclater  and 
Salvin.  P.  Z.  S..  1879.  p.  5.35  (Remedios.  alt.  2360  ft..  Antioquia):  Allen,  Bull.  A.  M.  N.  H., 
XIII.  1900.  p.  135  (Cagualito.  Minca.  Santa  Marta;  specimens  in  Am.  Mus.);  Ridgway.  Bull. 
U.  S.  N.  M..  50.  v.  p.  789  (20  miles  w.  of  Honda;  specimen  in  Am.  Mus.). 
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Eubucco  bourcieri  occidentalis  subsp.  nov. 

Capilo  bouTderi  {nee  Lafr.)  ScL.  &  Sai.v.,  P.  Z.  S.,  1879,  p.  538  (Frontbio,  Antio- 

C[apito|  salnui  (nee  Shelley)  Dalmas,  Bull.  Soc.  Zool.  France.  liMX),  p.  ISO  (Las 
Cruces  =  San  Anionio,  Col.). 

Cafiila  hoiirciirii  snh-iiii  (nee  Shelley)  Hellm..  P.  Z.  S..  1911,  p.  1199  (Loma 
Hermosa,  R.  Janiaraya,  Pueblo  Itico,  O)!,)- 
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Evbucco  bourcieri  aqiuUorialia  (part,  nee  Salvad.  &  Festa)  Ridgw.  BuU.  U.  S.  N. 
M.,  50,  VI,  p.  315  (northwestern  Colombia). 

Char,  attbsp. —  Similar  to  E.  b.  aaivini  but  more  richly  colored  and  averaging 
larger;  red  of  throat  slightly  deeper  and  more  clearly  defined  or  more  sharply  con- 
trasted with  the  tawny  orange  of  the  breast,  this  last-named  color  deeper  and  of 
greater  extent  both  laterally  and  posteriorly;  flanks  and  abdomen  appreciably 
yellower. 

Type.—-  No.  107955.  Am.  Mus.  Nat.  Hist.,  cf  ad.,  San  Antonio  (6600  ft.), 
Western  Andes,  above  Cali,  Colombia,  Jan.  6, 1911;  W.  B.  Richardson. 

Remarks. —  After  comparison  of  six  adult  males  from  San  Antonio 
with  fifteen  from  western  Panama  and  Costa  Rica  I  cannot  follow  Hellmayr 
and  Dalmas  in  referring  the  west  Colombian  bird  to  the  form  found  in 
Chiriqui  and  Costa  Rica.  The  differences  between  males  from  these  two 
regions  have  already  been  pointed  out  by  Ridgway  who,  in  default  of  speci- 
mens from  Ecuador,  referred  west  Colombian  birds  to  (BqiKUorialia.  The 
latter,  however,  as  shown  by  two  males  in  our  collection  from  Gualea  and 
Rio  de  Oro,  western  Ecuador,  is  a  quite  different  form  without  tawny 
orange  on  the  underparts. 

With  the  race  which  Ridgway  has  wrongly  identified  as  ahelleyi,  and 
for  which  I  below  propose  the  name  orientalis,  the  west  Colombian  bird 
requires  comparison.  Among  other  differences,  however,  the  male  of 
occidentalis  has  the  sides  of  the  breast  tawny  orange,  not  sulphur  yellow, 
while  the  female  lacks  the  blue  frontlet  of  the  east  £k;uadorian  bird. 

Eubucco  bourcieri  orientalis  subsp.  nov. 

Eitbucco  bourcieri  theUeyi  (nee  Dalmas)  Ridow.,  Bull.  50,  VI,  U.  S.  N.  M.,  1914, 
p.  315. 

Char,  subap. —  Similar  to  ^.  &.  salvini  but  male  with  the  sides  of  the  breast 
sulphur-yellow;  female  with  the  posterior  margin  of  the  black  frontlet  blue. 

Type.—  No.  129576,  Am.  Mus.  Nat.  Hist.,  d"  ad.,  Zamora  (2000  ft.),  Prov.  Loja, 
eastern  slope  of  Andes,  Ecuador;  Nov.  5,  1913;  W.  B.  Richardson. 

Remarks. —  After  an  examination  of  the  type,  Hellmayr  (P.  Z.  S.  1911, 
p.  1200)  has  shown  that  CapUo  sheUeyi  Dalmas  (Bull.  Soc.  Zool.  France, 
Nov.  1900,  p.  179)  is  based  not  on  the  bird  of  the  Napo  region,  as  Dalmas 
erroneously  believed,  but  on  the  bird  of  western  Ecuador,  which  Salvadori 
and  Festa  (Boll.  Mus.  Zool.  Torino,  XV,  368,  Feb.  1900,  p.  22)  had  already 
described  as  Capita  oBquatorialis,  and  of  which,  therefore,  sheUeyi  is  a  syno- 
nym. 

Ridg\\'ay  (/.  c.)  misled  by  the  locality  given  by  Dalmas,  and  lacking 
specimens  of  (EquatorialiSf  has  identified  a  *Napo'  skin  of  orientalis  in  the 
American  Museum  as  sheUeyi,  but  in  doing  so  states  that  it  has  the  breast 
tawny-orange,  and  in  this  respect  does  not  agree  with  Dalmas'  description. 


In  spite  of  its  ciosv  rpsemblanw  to  E.  b.  .lahiiii,  its  distribution  and 
the  coloration  of  the  female  indicate  that  the  relationships  of  oririitalis  are 
actually  with  E.  b.  Ijourrlcri,  the  only  form  of  this  bird  inliahiting  the  Kastem 
Andes  of  Colombia,  whence  we  have  specimens  from  as  far  south  as  Anda- 
lucia  and  San  Agustin.  The  females  of  Itourrirri  and  orirnlitlis  agree  and 
difTer  from  the  oilier  meml>ers  of  the  group  in  having  a  blue  banti  on  the 
foreheiul,  while  the  male  of  orlrritalh  has  the  sides  of  the  breast  sulpliiir-y el- 
low  as  in  bmirciiri.  In  the  male  of  liourricrl,  howe\-er,  the  red  of  the  tliroat 
extends  over  the  breast  to  the  iilxlomen  and  there  is  little  or  no  tjiwny 
orange  on  the  underparts,  while  in  nrii-nlalis  the  amount  and  disposition  of 
red  and  tawny  orange  1h'I<)w  is  tniich  as  in  iiilrini. 

If  I  have  eoireetly  determined  the  specimens  in  oiir  colleetion  the  follow- 
ing forms  of  Kuharm  Imurnrri  may  be  recogniwd: 

1.     Eiibiicco  lioiircicri  mlrini  (Shelley).     Siihtropic;il  Zcine  in  Costa   Rica   and 

"2.  Eiihiircii  iHXirciiri  ocehkiduth  Xi)b.  Sulitrnpic.il  Ziino  (if  ihe  Western  Andes 
of  Coloiribia. 

■i.     Euhucco  boiircicri  tr',u„t.,riaU>;  (Siilv;id.  ; 
border  of  the  Tro|ii<;i)  Zones  of  the  Piififio  slope 
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4.  Evbucco  bourcieri  hourcieri  (Lafr.).    Subtropical  Zone  of  the  eastern  slope 
of  the  Central  Andes  and  western  slope  of  the  Eastern  Andes  of  Colombia. 

5.  Eubucco  bourcieri  orienUdis  Nob.    Subtropical  and  upper  border  of  the 
Tropical  Zone  of  the  Atlantic  slope  of  the  Ecuadorian  Andes. 

Measurementa  of  Males. 

Locality 
E.  b.  salvini  Chitra,  Chiriqui 
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48 

19 

69.5 

45 

19 

73 

50 

19 

67 
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19 

75.5 

51 

21 

75 

50 

20 

76 

51 

19 

75.5 

51 

20 

74 

51 

21 

75 

49.5 

21 

72.5 

50 

19 

73 

51 

17.5 

74 

49 

19 

71 

50 

17.5 

72 

51 

18 

69 

50 

18 

Boquete,     " 

((  tt 

E.  b.  occidenUdia        San  Antonio,  Col. 

tt  It  tt  tt  tt 

tt  tt  tt  tt  tt 

Lomitas 
E.  b.  cequatorialis       Gualea,     Ecuador 

RiodeOro,     " 
E.  b.  bourcieri  San  Agustin,  Col. 

La  Palma. 

Andalucia. 

E.  b.  orientalis  Zamora,  Ecuador 

tt  tt  tt  It 

tt  ti  It  tt 

Chrysoptilus  punctigula  striatigularis  subsp.  nov. 

Char,  subsp. —  Differs  from  all  other  described  forms  of  ChrysoplUus  punctigvla, 
except  C.  p.  uhjelyi,  in  having  the  throat  white  streaked  with  black  instead  of  black 
spotted  with  white;  differs  from  C.  p.  uhjelyi  in  being  darker,  with  the  spots  below, 
particularly  on  the  flanks,  larger,  the  upperparts  and  wings  with  clearly  defined 
broad  black  bars  (much  narrower  and  nearly  obsolete,  dorsally,  in  uhjelyi) ;  differ- 
ing from  C.  p.  punciipedus  in  the  pattern  of  the  throat,  as  described  above,  in  being 
browner  above  and  in  having  the  spots  of  the  underparts  larger,  more  numerous,  and 
extending  to  the  flanks  and  abdominal  region. 

Type.—  No.  108291,  Am.  Mus.  Nat.  Hist.,  9  ad.,  Cali,  3500  ft.,  Cauca  Valley. 
Colombia,  May  11,  1911;  L.  E.  Miller. 

Range. —  Tropical  Zone  of  Colombia  west  of  the  Eastern  Andes  and  south  of  the 
semi-arid  Caribbean  coastal  region. 

Remarks. —  The  occurrence  of  Chrysoptilus  pundigida  punciipedus  in  the 
Tropical  Zone  of  the  eastern  slope  of  the  Elastem  Andes  and  of  C  p.  striatigu- 
laris  in  this  zone  on  the  western  slope  of  the  same  range  brings  both  forms  into 
the  Bogotd  region  and  hence  into  '  Bogota '  collections.  In  default  of  proper 
(lata  their  well-marked  racial  differences  have  evidently  been  considered  to 
represent  individual  variations  and  we  have  therefore  an  additional  illus- 
tration of  the  confusion  wrought  by  the  use  of  unlabeled  skins  from  a  region 
containing  at  least  two  distinct  faunas  and  double  the  number  of  zones. 
Our  specimens  of  striatigiUaris  are  from  the  following  localities: 
Near  Honda,  1;  Puerto  Berrio,  2;  Rio  Frio,  1;  Cali,  2;  Noanamd,  1. 


Colombia  with  the  throat  white  striped  with  black,  thebarsof  the  upperparts  broken, 
narrow  and  dorsally  almost  obsolete;  male,  wing,  105;  tail,  63,  cuUnen,  23.  Santa 
M&rta,  1;  Calamar,  I;  near  Cartagena,  1. 

5.  C.  p.  eiriatigidaris  Chapm.  With  charactet^  and  range  as  above;  male, 
wing,  110;  tail,  68;  culmen.23.5. 

It  will  therefore  lie  seen  that  my  couciusion-s  in  regard  to  the  forms  of 
Chrysoptiliis  piindigvia  are  at  variance  with  those  presented  by  Hellmayr 
(Abhandl.  Akad.  \^'iss.  190(i,  p.  607)  who  refers  specimens  from  northeast 
Peru,  Bogota  collections.  Barranquilla  and  Cartagena  to  C  p.  specioaus 
(Malh.)  a  name  which  I  iR'heve  to  be  a  synonym  of  guttafus  (Spix),  and  of 
the  validity  of  this  latter  form  I  am  by  no  means  convinced. 

Veniliornis  oleagmua  aureus  siilisp.  nov. 

Char,  siib^p.—  't^imihiT  to  I',  o.  fiimigatu^,  but  back  richer,  more  golden,  auricular 
region  averaging  piilcr,  wing  uvenigiiig  shorter,  bill  longer;  resembling  V,  o.  sanguina- 
lenlua  in  gencnil  roUir  but  wings  an<l  their  coverts  externally  with  leas  golden  wash 
and  more  as  in  /iimigiiliis;  white  sjwits  on  wing^lllil!s  larger,  the  short  outer  primarj- 
uaiially  showing  trai'c  of  while,  the r'ec()nd  (from  «i(lniiil)  i)riniary  with  three  instead 
of  two  white  spots;   size,  larger. 
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Type.—  No.  116143,  Am.  Mus.  Nat.  Hist.,  d"  ad.,  La  Sierra  (6800  ft.).  Central 
Andes  south  of  Popayan,  Colombia,  March  2,  1912;  A.  A.  Allen  and  L.  E.  Miller. 

Range. —  Subtropical  Zone  of  Western  Andes  and  western  slope  of  Central  Andes 
of  Colombia  southward  into  Ecuador. 

Remarks. —  This  form  is  in  large  measure  an  intermediate  between  V,  o. 
fumigatua  and  F.  o.  sanguinolentus.  In  the  golden  coloration  of  the  back 
it  agrees  with  the  latter,  but  the  ^ings  and  their  white  markings  are  as  in 
the  former;  in  size  it  is  nearer  fumigcdibs  but  the  bill  averages  longer,  and 
the  wings  shorter. 

Of  sanguinolentus  I  have  an  excellent  series  of  nine  specimens  from 
Nicaragua;  of  the  proposed  new  form  fourteen  specimens  from  throughout 
the  range  given,  and  offumigatus  ten  from  the  Bogota  region  taken  by  our- 
selves, a  female  from  Inca  Mine,  southeastern  Peru  and  a  male  from  Yun- 
gas,  Bolivia.  The  two  specimens  last-named  may  be  considered  typically  to 
represent  fumigatus  and,  so  far  as  they  go,  they  indicate  that  our  specimens 
from  the  vicinity  of  Fusugasugd,  in  the  heart  of  the  Bogotd  region,  may  be 
referred  to  that  form. 

MeasuremenU  of  Males. 


LocaUty 

Wing 

TaU 

Oulmeti 

8an  Rafael  del  Norte,  Nicaragua. 

85 

48 

20 
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90 

53 

21 
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48 

20 

Salencio,  W.  Andes,  Colombia. 

93 

52 

21 

Las  Lomitas,      '' 

It 

96 

53.5 

21 
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94 
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22 
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tt 

98 
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22.5 
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,  Colombia. 
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57 

23 
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99 

57 

20 
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97 

55 

21 
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99 

51 

20 

Yungas,  Bolivia 

Measurements 

100 
of  Females. 

52 

20   . 
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Rio  Coc,  Nicaragua 

87 

51 

20 
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20 

Las  Lomitas,  W.  Andes, 
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20 

Sah  Antonio,          *' 

tt 

95 

54 

21 

i<                     <( 

tt 

97 
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99 
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20 
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21 

Enconosa         "         ** 

i< 

100 

57 

20 

Inca  Mine,  Peru 

96 

52 

20 

has  the  rufescent  back  of  saluratus  and  the  nifous  crown  of  corottatus,  as 
well  as  by  a  specuiien,  showing  intermediate  characters,  from  Paso  <fe!  Pital, 
Rio  Naranjo,  Costa  Rica.  Three  other  Costa  Ritan  specimens  differ  so 
slightly  fn)iii  two  from  Mexico  that,  so  far  as  this  material  is  concerned, 
one  questions  the  desirabihty  of  recognizing  a  Costa  Rican  form.  Ridgway 
refers  the  rufous-capped  Calobre,  Veragua  s|>ecimen  to  mfunttits  (Bull. 
U.  S.  N.  M-  oO,  V,  p.  24 ;  .see  also  Nelson,  Smiths.  Miscell.  Coll.  GO,  3,  p.  10) 
and  it  is  cviilcdt  from  his  description  that  in  separating  a  form  under  the 
name  sntiirutii.''  he  was  influenced  by  the  characters  exhibited  by  this  speci- 

Myrmopagis  schisticolor  interior  subsp.  nov. 

Char,  xiib^/i. —  Miilc  like  the  male  of  M,  x.  scldsliailor  (I^wr.),  female  very  differ- 
ent from  (he  feriiale  of  lliat  raw,  the  l>ack  siale-eray,  not  hrrm-nish  or  ImfFy  olive, 
the  prown  Er-i>e''.  tlie  tail  and  winps  grayish  margined  externally  with  olivaceous 
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Type.— No.  121897,  Am.  Mus.  Nat.  Hist.,  9  ad.,  Buena  Vista  (alt.  4500  ft.), 
east  slope  Eastern  Andes,  above  Villavicencio,  Colombia,  March  3,  1913;  F.  M. 
Chapman. 

Range. —  Subtropical  zone  of  the  eastern  slope  of  the  Central  Andes  and  of  both 
slopes  of  the  Eastern  Andes  in  Colombia,  and  eastward  through  the  Tropical  Zone  to 
the  Orinoco. 

Remarks. —  A  series  of  38  females  and  45  males  covering  the  greater  part 
of  the  range  of  Myrmopagis  schisticolor,  satisfactorily  shows  the  characters 
and  indicates  the  range  of  the  forms  of  this  species.  Myrmopagis  s.  schisti- 
color (Lawr.)  extends  from  western  Ecuador  (Zaruma)  northward  to  Guate- 
mala. In  Colombia  it  ranges  as  far  eastward  as  the  western  slope  of  the 
Central  Andes  and  occupies  the  Subtropical  Zone.  I  can  distinguish  no 
racial  differences  in  our  series  of  19  females  and  27  males  of  this  form.  In 
the  male  the  black  below  extends  well  down  the  breast  and  in  some  cases 
centrally  reaches  the  abdomen.  The  females  have  the  upperpart  essen- 
tially concolor;  the  head  averages  browner  than  the  buffy  olive  back  but  is 
never  clearly  defined  from  it.  There  is  much  variation  in  the  intensity  of 
color  of  the  underparts  but  it  appears  to  be  individual. 

Myrmopagis  s.  sanctw-martoB  (Allen)^  inhabits  the  Caribbean  Coast  region 
from  at  least  Santa  Marta  eastward  to  northeastern  Venezuela.  A  male 
from  Tumatumari,  British  Guiana,  and  another  from  the  Mt.  Duida  have 
no  more  black  on  the  throat  than  the  type  of  sanctce-m^rtcB  but  are  somewhat 
paler  and  have  the  rectrices  lightly  tipped  with  white. 

The  female  of  sancUB-martoB  (=  HylophUus  brunneus  Allen,  Bull.  A.  M. 
N.  H.,  XIII,  1900,  p.  171,  Los  Nubes,  Santa  Marta)  agrees  in  general  with 
the  female  of  schisticolor,  but  our  specimens  have  the  front  more  ochraceous. 
A  female  from  Cristobal  Colon  at  the  extreme  eastern  point  of  the  Paria 
Peninsula,  is  somewhat  grayer  than  two  from  Santa  Marta,  but  the  differ- 
ence is  well  within  the  range  of  individual  variation  shown  by  our  series  of 
schisticolor.  I  have  no  females  from  British  Guiana  but  one  from  Suapure, 
and  another  from  the  Mato  River  in  the  Lower  Orinoco,  show  in  their  grayer 
backs  a  decided  approach  toward  M.  s.  interior,  while  three  females  from 
the  foot  of  Mt.  Duida  are  even  nearer  that  form. 

So  far  as  females  are  concerned  it  seems  apparent,  therefore,  that  the 
area  of  intergradation  between  sanctce-martce  and  interior  is  in  the  Orinoco 
region.  This  supposition  is  supported  by  the  fact  that  males  of  ifiterior 
from  Buena  Vista  have,  as  a  rule,  less  black  on  the  breast  than  males  of  true 
schisticolor. 


1  Myrmotherula  tancttt- marta  Allbn,  Bull.  A.  M.  N.  H..  XIII.  1900.  p.  100  (Valparaiso. 
Santa  Marta.  Type  in  Am.  Mus.) ;  consult  also  Hellmayr  and  Seilem.  Archiv.  fttr  Naturg.. 
1012.  p.  124. 


gritea,  much  aa  it  does  from  the  male  of  allicincta  but  the  longer  rectrices  without 
or  with  but  faint  white  tips;  the  female,  like  the  female  of  M.  g.  grisea,  unspoUftt 
betoir,  but  with  the  (ipperparta  ("lightly  paler,  the  underparts  very  much  paler,  white 
faintly  tinged  with  light  buff,  exccpl  on  the  tliroat,  instead  of  rich  ochraceous-buff. 

Type-— No.  11I9I4,  .\m.  Mus-  Nat.  Hist..  9  ad.,  Chicoral  (alt.  180O  ft,),  upper 
Maitdalena  VaUey,  Colombia.  Oct.  8.  1911;  A.  A.  Allen  and  L.  E.  Miller. 

Itemarks. —  The  material  at  m,v  commaiMl  indicates  the  specific  distinct- 
ness of  tlie  Caribbean  coast  region  representative  of  this  group,  hitherto 
known  as  Mirrorkopia.i  (=  Fornnrlcorfi)  grixca  intrnwdia.  Males  of  this 
form  differ  from  those  of  M.  g.  gruti-a  from  British  Guiana  chiefly  in  having 
a  larger  and  whiter  superciliary,  but  females  are  strikingly  unlike  these  of 
-W.  g.  grisea,  M.  g.  hoiido',  and  3/.  g.  ultirlnrta  in  having  the  jugulum  and 
breast  with  large  central  black  areas  which  are  partly  concealed  bv  the 
whitish  margins  of  the  feathers.  This  character  is  well  shown  by  our  aeries 
of  :J4  females  from  the  following  localities:  Bonda,  Santa  Marta,  29;  Puerto 
Cabello,  Ven.,  I ;  San  Antonio,  nermiidez,  Ven.,  1 ;  Cristobal  Colon,  Ven..  3. 

In  the  female  of  the  race  which  I  shoulil  call  Microrhopias  inlermediii 
orenorPTnis   (Hellm.),  of  which  we  haw  five  topotypical  .specimens,   the 
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breast  is  even  more  strongly  spotted  than  in  M,  L  intermedia.  On  the  other 
hand,  not  one  of  our  eight  sp^ecimens  of  hondcs  from  the  upper  Magdalena, 
shows  the  slightest  indication  of  spots,  nor  are  these  marks  present  in  aUi' 
cinda  (cf,  Thayer  and  Bangs,  Bull.  M.  C.  Z.,  XLVI,  1905,  p.  150)  or  in  any 
of  the  specimens  of  grisea  which  I  have  examined. 

In  Colombia,  M.  g,  hondw  appears  to  be  known  only  from  the  upper 
Magdalena  Valley  whence  we  have  eleven  specimens  from  near  Honda, 
seven  from  Chicoral,  and  one  from  Andalucia  (alt.  3000  ft.)  near  the  head 
of  the  valley.  A  *Bogotd'  female  is  referable  to  this  form  and  Sclater's 
description  (Cat.  B.  M.  XV,  p.  250)  of  the  female  of  intermedia  as  "  nearly 
pure  white  beneath"  indicates  that  he  had  in  hand  a  specimen  of  hondce 
rather  than  of  interm£dia. 

Berlepsch  (J.  f.  O.,  1884,  p.  308)  states  that  Bucaramanga  specimens 
agree  with  those  from  Bogotd  but  are  perhaps  smaller,  hence  we  may  be- 
lieve that  his  specimens  are  also  referable  to  hondce. 

Beyond  these  records,  the  form  in  which  the  female  is  imspotted  below 
appears  to  be  unknown  to  the  westward  until  we  reach  San  Miguel  Island 
in  Panama  Bay,  whence  Bangs  has  described  Formicivora  (==  Microrhopias) 
aUicincta  (Proc.  N.  E.  Zool.  Club,  III,  1902,  p.  71).  In  spite,  however,  of 
the  geographic  isolation  of  this  race  I  should  rank  it  as  a  subspecies  under 
the  name  Microrhoyias  grisea  alticincta.  While  intergradation  by  contact 
is,  under  the  circumstances,  impossible,  this  form  is  so  near  hondce,  that  I 
believe  intergradation  by  individual  variation  is  possible. 

To  the  eastward  hondce  appears  to  be  separated  from  grisea  by  the  spotted 
breasted  M.  i.  intermedia  and  M.  i.  orenocensis  with  which  it  is  not  known  to 
intergrade.  Possibly  these  intervening  forms  may  actually  cut  it  off  from 
grisea,  when  if  it  does  not  merge  into  intermedia  the  upper  Magdalena  form 
would  stand  as  Microrhopias  alticincta  hondae. 

HylopesuB  dives  barbaooas  subsp.  nov. 

Char,  svbsp. —  Similar  to  H.  d.  dives  Salv.,  but  crown  darker,  its  color  extending 
little  if  any  on  to  the  back,  which  is  dark  olivaceous  rather  than  slaty;  back,  as  a 
rule,  without  fulvous  shaftnstreaks,  exi)06ed  margins  of  the  wing-quills  averaging 
less  cinnamomeus,  dresden-brown  rather  than  tawny. 

Type. —  No.  117883.  Am.  Mus.  Nat.  Hist.,  sex?,  Barbacoas,  Narifio,  Colombia. 
Sept.  8,  1912;  W.  B.  Richardson. 

Remarks. —  This  is  evidently  an  intermediate  between  H.  d.  dives  and 
fulmpentris  from  the  eastern  base  of  the  Eastern  Andes.  It  is  based  on  four 
specimens  from  the  type-locality  and  one  from  San  Jos^,  W.  Colombia, 
which  have  been  compared  with  a  single  specimen  of  fulviventris  from  La 


(7000  to  10,500  ft.)  in  the  Western  and  Central  Andes  of  Colombia  and  aouthward 

into  Eciiiulor   (I'idiiiiclia). 

Remarks. —  With  53  specimens  of  this  group  from  Colombia  and  Elcuador 
before  me,  I  have  no  <lifHenlty  in  recognizing  two  well-marked  forms.  Their 
distribution,  however,  is  peculiar  and  its  satisfactory  explanatioti  requires  a 
more  intimate  knowledge  of  local  climatic  conditions  than  I  possess. 

Four  '  Bogota'  skins  and  five  adults  from  Chipjique  about  12  miles  east 
of  Rogota,  ami  two  siH'cimens  from  Morida,  Venezuela,  agree  in  characters 
and  obviously  represent  S.  «.  elcgantior  (Sel.)-  \\'hile  this  bird  may  be  a 
repR'sentati\c  form  ni JrontnUs  Pclz.,  it  appears  to  me  to  be  too  unlike  that 
species  to  stand  as  a  geographic  race  of  it.  From  frontal i.i  (of  which  we  have 
24  specimens  from  (."hapada,  Matto  Cirosso)  it  differs  in  having  a  mor« 
graduated,  nnich  longer  tail  [!)'i  as  compared  with  79  mm.),  with  more 
pointed  nt-triecs,  paler  coloration  throiigliout,  an  ochraceous-buff  postociilar 
stripe,  and  a  longer  bill  (12..j  instead  of  1 1  mm.).  In  size  and  in  the  form 
of  the  tail  rhgiiiil'mr  mort!  clos<'ly  resembles  th<'  geographically  farther  re- 
moved ru/tvii/till'i  Vicill.,  than  it  <\oeif  frontalii.  It  also  possesses,  though  in 
a  IcdS  developed  degree,  the  ocliraceous-buH'  postocular  stripe  of  that  species 
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but  differs  from  it  in  its  olive-gray  instead  of  chestnut-rufous  front,  less 
rufous  back  and  whiter  underparts. 

Two  of  our  Matto  Grosso  specimens  of  frontalis  have  practically  the 
entire  crown,  including  the  forehead,  chestnut-rufous  as  in  ruficapilla, 
nevertheless  the  differences  between  them,  particularly  in  the  form  and  size 
of  the  tail,  seem  to  indicate  their  specific  distinctness. 

The  comparatively  short  tail  and  rounded  remiges  oi  frontalis  in  addition 
to  well-marked  color  characters,  make  it  difficult  to  believe  that  it  inter- 
grades  with  azarcB  d'Orb.  of  Bolivia  and  southeastern  Peru.  Of  this  form 
I  have  two  specimens  from  Inca  Mine,  Peru,  and  one  ^  from  Yungas,  Bolivia. 
They  have  the  underparts  and  sides  of  the  head  between  mouse-  and  deep 
mouse-gray,  the  flanks  washed  with  the  brownish  olive  of  the  back  the 
throat  blackish  tipped  with  gray  and  the  buffy  postocular  stripe  is  wanting. 
This  bird,  therefore,  differs  conspicuously  from  elegantior  in  color;  but  in 
size,  in  the  length  of  bill  and  tail,  and  shape  of  rectrices  the  two  birds  agree 
and,  so  far  as  specimens  are  concerned,  the  evidence  at  hand  strongly  indi- 
cates their  intergradation  through  the  race  for  which  I  have  here  proposed 
the  name  Synallaxis  azarce  media. 

Of  media  we  have  thirty  specimens  from  the  Central  and  Western  Andes, 
as  listed  below,  and  three  from  the  vicinity  of  Quito.  The  characters  dis- 
tinguishing this  form  from  azarce  and  elegantior  have  already  been  given. 
Its  intergradation  with  the  latter  is  indicated  by  a  specimen  from  La  Candela 
at  the  head  of  the  Magdalena  Valley  in  which  a  suggestion  of  the  buffy  post- 
ocular  stripe  is  present  and  which,  furthermore,  is  comparatively  pale  below. 

Although  I  have  no  specimens  of  media  from  south  of  Quito  intergrada- 
tion of  that  form  with  azarce  is  indicated  by  their  general  close  resemblance. 
In  fact,  media  more  nearly  resembles  the  Bolivian  azarce  than  it  does  the 
Colombian  elegantior,  with  which  its  intergradation  seems  to  be  proven. 

It  might  be  expected  then,  that  specimens  from  south  of  Quito  would 
be  intermediate  between  media  and  azarce,  but  the  whole  case  is  greatly 
complicated  and  the  distributional  problem  much  involved  by  the  fact 
that  seven  specimens  from  Zaruma  (6000  ft.),  one  from  Loja  (7000  ft.), 
and  one  from  Naranjo  (2000  ft.)  in  southern  Ecuador,  are  all  clearly  refer- 
able to  elegantior  of  Bogotd!  It  is  sufficiently  surprising  to  find  in  this 
group  identical  forms  occupying  the  Temperate  Zone  in  the  Bogotd  region 
and  the  Tropic  Zone  near  Guayaquil,  but  the  case  is  rendered  still  more 
puzzling  by  the.  occurrence  between  these  points  of  another  form  with  which, 
at  least  from  the  north,  intergradation  with  the  first-named  form  appears 
to  be  proven. 


>  Typo  of  SynallaxiM  griteitentrU  Allen  (Bull.  A.  M.  N.  H..  1880.  p.  91)  s&id  by  Berleptch 
(Proc.  Int.  Cong..  1005.  p.  363).  on  the  authority  of  Hellmayr.  to  be  the  same  as  S.  auara. 


bfowner,  the  white  streakings  of  the  throat  more  restricted,  the  remainder  of  the 
underpartH  nearly  one  color,  the  breast  of  the  same  olivaceous  shade  as  the  sides  and 
flanks  instead  of  being  grayer,  the  abdomen  with  little  or  no  grayish. 

Type.— 'So.  116367.  Am.  Mus.  Nat.  Hist.,  d"  ad.,  La  Murelia,  R-  Bodoquera. 
alt.  600  ft.,  Caquetfi.  Colombia,  July  12,  1912;  L.  E.  Miller. 

Remarhs. —  This  race,  based  on  the  comparison  of  two  specimens  from 
Lb  Murelia  with  eleven  topotyplcal  specimens  of  S.  m.  mo'sla,  e.vhibits  the 
darker  coloration  incident  to  the  comparatively  more  humid  region  of  south- 
eastern Colombia.  Evidently  it  ranges  southward  along  the  base  of  the 
Andes  since  ScJater  (Cat.  It.  M.,  XV,  p.  41)  recoids  " Synallaxis  irursta" 
from  Sarayaeu,  Ecuador. 

SynallaxiB  gujanensis  colutnbianus  subsp.  nov. 

Char.  siih.ip. —  Similar  to  S.  g.  gujanensis  (Gm),  but  the  forehead  grayer  (he 
underpnrts  much  whiter,  the  breast  very  faintly  tinted  with  grayish  instead  of 
strongly  washed  with  warm  buff;  the  sides  and  flanks  rather  warm  grayish  olive 
instead  of  tawny  olive;   aiu'icular  reRJon  grayer. 

Type.~y.o.  1210S7,  .\m.  Mus.  Nat.  Hist.,  d  ad.,  Buena  Vista  (alt.  4500  ft.). 
Colombia,  March  7,  1913;   V.  M.  Chapman. 
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Remarks. —  This  form,  founded  on  thirteen  specimens  from  Buena  Vista 
and  Villavicencio,  is  the  palest,  just  as  S.  g.  inomata  (Pelz.)  is  the  most 
highly  colored  race  of  S.  gujanensis.  The  Guiana,  North  Brazil,  and 
southern  Venezuela  representative  of  the  group  (two  specimens  from  Suri- 
nam, Penard  Coll.,  and  one  from  La  Union,  Caura,  Venezuela)  is  in  a  meas- 
ure intermediate  between  the  two  but  is  nearer  columbianus.  Only  the 
throat  and  center  of  the  belly  are  white  or  whitish  in  this  form,  while  in 
columbianus  the  underparts  are  largely  white  the  breast  being  slightly,  if  at 
all  tinged  with  smoke-gray  while  the  sides  and  flanks  are  grayish  olive. 
Synallaxis  g.  inomata  (seven  specimens  Urucum,  Matto  Grosso;  San 
Lorenzo,  R.  Madeira,  Roosevelt  Expd.)  as  Hellmayr  has  shown  (Nov. 
Zool.,  XIV,  1907,  p.  13)  has  only  the  throat  white,  the  rest  of  the  underparts 
being  ochraceous-buif,  paler  on  the  center  of  the  abdomen.  The  back,  in 
this  race,  is  much  more  ferruginous  than  in  either  gujanensis  or  columbianus. 
The  latter  have  the  back  alike  in  color  but  in  gujanensis  the  crown,  though 
perhaps  slightly  more  olivaceous,  is  nearly  concolor  with  the  back,  while  in 
columbianus  the  forehead  is  distinctly  grayer  than  the  crown  and  back. 

Ssmallazis  rutUans  caquetenBis  subsp.  nov. 

Char,  aubsp. —  Similar  to  S.  r.  amazonica  Hellm.,  but  the  rufous  areas  much 
deeper  (mahogany-red  rather  than  cinnamon-rufous)  less  extensive  below  and  more 
extensive  above,  where  they  occupy  most  of  the  crown  and  back;  flanks  and  abdomi- 
nal region  olive-fuscous  with  a  slight  tint  of  the  color  of  the  breast,  rather  than  buffy 
brown. 

Type.— No.  116376,  Am.  Mus.  Nat.  Hist.,  d"  ad.,  Florencia  (alt.  1000  ft.) 
Caquetd,  Colombia,  June  27,  1912;  L.  E.  Miller. 

Remxirks. —  This  very  strongly  marked  race  is  based  on  three  specimens 
from  the  type-locality.  They  have  been  compared  with  three  topotypical 
specimens  of  amazonica  (from  Santarem)  and  four  of  rutilans  from  near 
Mt.  Duida  and  Suapure,  Venezuela.  The  most  important  characters  of 
the  proposed  new  form  are  its  rich  mahogany  red  color  and  the  extent  to 
which  this  color  spreads  over  the  back.  In  a  female  the  entire  foreback 
and  scapulars  are  mahogany  red  of  the  same  color  as  the  breast,  and  the 
crown  is  similarly  colored  except  for  a  brownish  olive  tinge  on  the  hindhead. 

The  type  is  similarly  colored  but  has  slightly  more  olive  on  the  back  and 
less  on  the  hindhead;  the  rump  and  upper  tail-oo verts  are  blackish. 

The  third  Florencia  specimen  is  immature.  The  mahogany  red,  though 
not  quite  so  intense,  is  spread  uniformly  over  the  head  and  back  with  but 
slight  traces  of  olive-brown,  the  breast  has  considerably  less  mahogany  red 
and,  correspondingly  more  olive-brown  than  in  the  adult. 


short,  the  form  of  the  west  Pacific  coast,  as  might  be  expected,  is  nearer 
the  Central  America  than  it  is  to  the  liogotd  race.  It  follows  then,  that 
the  race  of  the  Catica  \'alley  is  less  Uke  the  race  to  which  it  is  KeoKraphically 
nearcst  than  it  is  to  tlie  form  east  of  the  Central  Amies.  This,  ho\ve^-e^,  is 
merely  another  way  of  stnting  that  the  climatic  conditions  of  the  Cimca 
Valley  are  less  like  those  of  the  Pacific  coast  than  they  are  like  those  of  the 
Magilalena  \'alley. 

Sclerurus  meslcanus  andlnus  suhsp.  nov. 

Cliiir.  siilisp.- — Above  closely  resembling  S.  m.  viezirnniie  hut  ividi  the  chestnut 
of  the  niriip  irea  a\(rnBinp  slight li  dirkerand  more  restrii  teii  IkIoh  tinin-riifoua 
of  thronl  piler  more  rottnoted  and  more  sharph  conlnsted  m  color  with  the  ab- 
dominal region  iihich  is  more  olivaceous  Ie~s  riifoiis  iii  lone  than  in  intxicfiiiiis; 
outer  margins  of  nmg-qmlls  lcs,s  rufous  than  m  mexicaniii  Ihc  qmlls  themselves 
darker   Ihc  outer  nch  of  the  primaries  differing  but  httlc  from  llie  inner     the  tail 

T!/j)e  —  \o  1J20d'1  Am  Mils  Nil  lli-t  9  Btiena  ^  l^i  ,  (4iOO  ft  )  aliove 
Villavicencio,  Eastern  Andes,  Colombia;  F.  M.  Chapman. 
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Remarks. —  This  form  is  based  on  four  specimens  from  the  type-locality 
for  comparison  with  which  I  have  two  birds  from  Mexico  (Jalapa  and 
Orizaba)  and  three  from  Loma  del  Leon,  Panama.  These  specimens  from 
Panama  (loaned  me  by  Mr.  Bangs)  appear  to  be  essentially  typical  though 
the  occurrence  of  the  species  near  sea-level  and  within  range  of  the  darker 
form  of  mexicanus  (S.  m.  puUits)  is  surprising. 

Since  the  proposed  new  form  so  nearly  resembles  true  mexicanus  above, 
comparison  with  neither  pullits  nor  obscurior  is  necessary. 


MeasuremerUs 

• 

Locality 

Sex 

Wing 

TaU 

Tarsus 

Oulmen 

Jalapa,  Mex. 

9 

79 

57.5 

21.5 

24.5 

Orizaba,    " 

? 

80 

56 

20.3 

24.5 

Panama 

d' 

79 

55 

22 

23 

(( 

(^ 

79 

51 

22 

24 

tt 

d^ 

81 

54 

23 

23.5 

Buena  Vista, 

Col. 

9 

79 

60 

23 

25 

11          << 

(( 

9  ? 

79 

59.5 

23 

24 

((           •« 

<( 

? 

84 

62 

23.5 

24.5 

Pipra  leucocilla^  minor  subsp.  nov. 

Char,  subsp. —  Similar  to  Pipra  UucociUa  anthracina  (Ridgw.)  but  much  smaller, 
the  lower  tail-coverts  not  always  tipped  with  grayish.  Wing,  54;  tail,  22.5-25; 
culmen,  8-9;  breadth  of  bill  at  nostril,  4-5  mm. 

Type.— No.  109842,  Am.  Mus.  Nat.  Hist.,  d"  ad.,  Ck)cal  (alt.  4000  ft.),  Andes 
west  of  Popayan,  Colombia,  June  10,  1911;  W.  B.  Richardson. 

Measurements  of  Males. 


Width  of  BUI 

at  Posterior 

margin  of 

Name                               Locality 

Wing 

Tall 

Oulmen 

Nostril 

P.  I.  minor               Cocal,  Col. 

54 

25 

9 

5 

11    tt       tt                         tt        tt 

54 

23.5 

9 

4 

''    "       "      (Type)       '*       " 

54 

22.5 

8 

4 

P.  I.  anthracina,       Guayabo,  Costa  Rica 

62 

29 

10 

5.5 

"    "           *  (Type)  Moravia, 

62 

27 

10.3 

6 

"    "          "               Veragiia,  Panama 

60 

27 

9 

5 

It    It          tt                     tt             tt 

60 

25 

10 

5.7 

tt    tt          tt                     tt             tt 

59 

25 

10 

5.3 

P.  I.  coracina           Buena  Vista,  Col. 

64 

28 

9 

5.7 

tt    ti        (t                      tt         tt        tt 

69.5 

30 

5 

Rem^arks. —  The  differences  in  size  between  two  Costa  Rican  specimens 
of  Pipra  leucocilla  and  three  from  Cocal,  Colombia,  appear  to  be  sufficiently 


^  For  a  statement  of  the  claimi  of  this  spedflc  name  over  that  of  pipra  lee  BerL  ft  Hart., 
Nov.  Zool.,  IX,  1902.  p.  53. 


Ecuador. 

Tlie  chanicttTs  (lisliiigiiishirig  the  rji<rs  of  MniKiiii.i  mnnncus  appear  not 
to  have  been  fully  uniicrstoo<l.  But  the  excellent  scries  now  at  my  command 
enables  me  to  iisccrtain  the  liinita  of  itulividual  variation  and  I  can  there- 
fore determine  wluit  variations  are  truly  raciul. 

For  example,  the  adult  male  of  Mittiacu-:!  mattarus  maniieug  fLinn.), 
for  which  we  may  certainly  accept  Surinam  as  type-locality  (cf.    Ban^s, 

Proe.  X.  K.  Zcol.  Clu!.,  I,  1S99,  p.  34)  lui 

having  a  white  nape,  wlicrcus  only  two  of  n 
without  more  or  less  fiiie  hlack  liarrin^;  on  tJ 
region.  This  character  is  not  shown  by  ai 
other  forms  of  the  groiip,  Init  it  is  shown  in  an  exaggerated  degree  hy  Ed- 
wards's figure  (Kdwards.  pi.  2tiO)  on  which  the  name  manaoix  is  Irnsf-d. 
This  gray-naped  form  ranges  at  least  froin  Cayeime  to  Triiiida<l.  We  have 
adidt  males  from  the  following  localities:  Cayenne,  1  (the  bars  are  more 
I  in  any  of  the  othi-r  specimens) ;  Para,  Surinam, 
I;  Demarara,  British  (luiana,  1;  Wismar, 
ic,  British  Guiana,  3;   Princestow  n,  Trinidad.  4. 


variably  !)een  dcscrilH-d  t 
adult  male  specimens  are 
a  or  on  the  post-auricular 
of  the  49  adult  males  of  the 


highly  developed  ill  this  tba 
4;  Paramaribo,  .Surinam, 
British  Guiana.  4;  Hockslo 
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Specimens  from  Trinidad  have  slightly  larger  bills  than  those  from 
Surinam,  but  I  am  unable  to  see  any  other  difference  in  size  and  none  in 
color.  The  characters  attributed  to  M,  m.  trinitatis  (Hart.)  (Bull.  B.  O.  C, 
XXIX,  1912,  p.  311)  are  not  therefore  supported  by  our  specimens. 

It  is  somewhat  surprising  to  note,  however,  that  while  Trinidad  birds 
agree  in  color  with  topotypical  examples  of  manacus,  the  abdominal  region 
being  fully  as  white  in  the  latter  as  in  the  former,  five  specimens  from  Rock- 
stone  on  the  Essequibo  River,  and  three  from  Wismar  on  the  Demarara 
River,  are  decidedly  grayer  below  than  those  from  Surinam  and  Trinidad. 
These  British  Guiana  birds  were  taken  in  September  while  the  Surinam  and 
Trinidad  series  was  taken  in  March  and  April,  and  it  is  possible  that  the 
differences  in  color  shown  may  be  seasonal.  The  British  Guiana  as  well  as 
the  Surinam  and  Trinidad  birds,  have  the  nape  or  postauricular  region, 
or  both,  with  the  fine  blackish  bars  which  appear  to  characterize  manacus; 
and  all  possess  a  more  rounded  wing  than  any  other  form  in  the  group, 
except  giUturosus  (see  measurements  beyond). 

As  remarked  in  the  diagnosis,  M.  m.  interior  (of  which  we  have  5  adult 
and  1  immature  males  and  2  females  from  Maripa  or  lower  Orinocan  Vene- 
zuela, and  1  adult  male  and  2  females  from  Villavicencio)  resembles  M,  m, 
abditivus  in  color,  the  abdominal  region  being  decidedly  grayer  than  in  true 
manacus,  but  it  differs  from  that  race  in  averaging  slightly  larger  and  in 
having  a  more  pointed  wing,  and,  chiefly,  in  having  the  chin-tuft  softer, 
shorter  and  broader.  Our  excellent  series  of  14  topotypical  adult  males  of 
abditivus  show  that  in  this  form  the  feathers  of  the  chin  range  from  17  to 
22  mm.  in  length  and  are  not  only  longer  but  narrower  and  somewhat 
stiffer  than  in  any  of  the  other  races.  This  feature  is  shown  by  two  native 
skins  from  Antioquia,  to  which  region  we  may  therefore  extend  the  range  of 
abditivus.  It  is  especially  interesting  to  observe  that  in  this  character  of 
elongate  chin-plumes  abditivus  resembles  the  very  differently  colored  M, 
vittcllinus  of  Panama  and  that  portion  of  western  Colombia  from  which 
no  race  of  manacus  has  been  recorded. 

Southward  of  Antioquia  we  have  found  no  representative  of  Manacua 
manacus  until  we  reach  Barbacoas  in  southwestern  Colombia,  where  occurs 
a  well-marked  race  for  which  I  propose  the  name 

Manacus  manacus  bangs!  subsp.  nov. 

Char,  subsp. —  Resembling  M.  m.  gutturosus  (Desm.)  in  color,  the  throat  and 
jugulum  white  clearly  demarked  from  the  deep  gull-gray  breast  and  abdomen,  but 
wing  longer  and  more  pointed,  tail  shorter,  outer  primaries  narrower  less  regularly 
curved  and  projecting  8  to  10  mm.  beyond  the  tips  of  secondaries. 

Type. —  No.  118038,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Barbacoas,  Narifio,  Colombia, 
Aug.  24,  1912;  W.  B.  Richardson. 


shows  that  it  possesses  distinctive  elianieters  and  I  propose  for  it,  then-fore, 
tlie  name 


Manacus  manacus  laucochlamys  subs; 


ip.  nov. 

Chiromacharis  fnanacus  (nee  Linn.)  ScL„  P,  Z.  S..  1800,  p,  279  (Babahoyo),  p.  29e 
(EBmeraldaa) ;  Behl.  4  Tacz.  P.  Z.  S.,  1883,  p.559  (Chimbo);  Hartekt,  Nov.  Zoo!.. 
V.  1898,  p.  488  {Pamniha,  Chimbo,  Caehavi);  Salvad,  &  Festa,  Boll.  Mua.  Tor.. 
XV.  1899,  No.  362.  p.  15  (part;    Rio  Peripa). 

Char.  subs;). —  In  the  whiteness  of  the  underparts  resembling  M.  m.  mnnacun. 
but  differinR  from  that  form  in  ila  shorter  tail,  more  pointed  wing,  much  wider,  un- 
barred white  inichal  area  and  narrower  black  dorsal  band. 

Ty]K.~  No.  118799.  -Vin.  Mus.  Nat.  Hist.,  d*  ad.,  Esmeraldaa,  Ecuador,  Oct.  19, 
1912;   W.  B.  RichanlRon. 

Hitnge. —  Tropical  Zone  of  weslern  Ecuador  from  at  least  Esmeraldaa  to  Santa 
Roea. 

Remarks. —  The  width  of  the  white  nuchal  band,  or  'cape,'  which  dis- 
tinguishes this  race  has  been  previously  commented  on  (cf.  Berl.  and  Tacz. 
l.  e.)  but  lack  of  sufficient  material  has  eviilently  heretofore  made  it  (iifRcull 
to  determine  whether  this  character  was  individual  or  racial.     Comparison 
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of  our  nine  adult  males  with  58  adult  males  representing  other  forms  of  the 
group  shows  that  the  characters  given  above  are  at  all  times  diagnostic. 
The  posterior  extension  of  the  nuchal  band,  without  regard  to  the  manner 
in  which  the  skin  is  prepared,  so  reduces  the  black  dorsal  band  that  in  none 
of  the  specimens  examined  does  it  exceed  15  mm.  in  width  while  in  some  it 
measures  only  10  mm.  across.  In  other  races  of  manacus  it  is  apparently 
never  less  than  20  mm.  in  width  and  averages  about  25  mm. 

The  only  specimen  I  have  seen  from  eastern  Ecuador  (Zamora)  is  closely 
related  to  the  form  for  which  I  have  proposed  the  name  M.  m.  interior. 

According  to  my  interpretation  of  the  material  examined  the  races  of 
Manacus  manacus  may  be  determined  by  the  characters  given  in  the  follow- 
ing key: 

Key  to  Males  of  Manacus  manacus. 

I.     Under  ta,U-coverts  white M.  m.  yurus  (Santarem,  Brazil). 

II.    Under  tail-coverts  gray. 

1.  White  of  nape  usually  more  or  less  marked  with  fine  blackish  bars. 

M.  m.  manacus  (Guianas,  Trinidad). 

2.  White  of  nape  without  bars. 

A.  Abdominal  region  distinctly  and  uniformly  gray  clearly  defined  from 

white  breast  and  throat. 

a.  Tail  under  30  mm.;   primaries  extending  at  least  8  mm.  beyond 

secondaries M.  m.  hangsi  (Southwestern  Colombia). 

b.  Tail  over  30  mm.;   primaries  extending  less  than  6  mm.  beyond 

secondaries M.  m.  guUurostis  (East  Brazil). 

B.  Abdominal  region  more  or  less  white,  at  least  anteriorly,  not  clearly 

defined  from  white  breast 

a.  Nuchal  band  broad  reaching  to  nearly  middle  of  back,  black  dorsal 

band  averaging  less  than  15  mm.  wide. 

M.  m.  leucochlamys  (W.  £k;uador). 

b.  Nuchal  band  narrower,  not  reaching  to  middle  of  back;    black 
dorsal  band  wider  than  15  mm. 

a'.     Breast  and  belly  whiter,  throat  plumes  longer,  stiffer  and 

narrower M.  m.  abditivua  (North  Colombia). 

b'.    Breast  and  belly  grayer,  throat  plumes  softer,  and  shorter. 
M.  m.  interior  (Orinoco  region,  E.  Colombia;  ?E.  Ecuador). 
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Measurements  of  Males. 
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m.  kucochlai'iys,    Esmcralclaa,  Ecuador 


Rio  de  Oro 
Santa  Rosa 


Pachyrhamphus  castaneus  saturattia  subsp.  nov. 

Char,  siibsp. —  Similar  to  P,  r.  intertiuxliiis  Bcrl.,  but  much  darker  througbout; 
the  back  dwp  liiuel,  or  between  amber  b»own  and  argus  brown,  the  underparta 
ochraccoiis  tawny,  the  nape  slate-Rray;   the  orown  of  nearly  the  same  sliade  ss  the 

Typt:—  No.  llOrfiO.  Am,  Mu9.  Nat,  Hist,,  sex?,  La  Mureha,  (alt,  600  ft-)  Ca- 
quelfi,  Colombia;  L.E.Miller,     Wing.  73;  tail,  54;  tarsus,  17;  cuimen,  13  mm. 

Rcvuirks. —  Although  I  have  but  a  single  specimen  of  this  proposed  race, 
its  characters  arc  so  pronounced  that  I  do  not  hesitate  to  describe  it.     Mr. 
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Todd  has  loaned  me  three  essentially  topotypical  specimens  of  P.  c.  inter- 
medium  from  Aroa,  northern  Venezuela,  and  I  have  three  specimens  of 
castaneus  (Jard.  &  Selb.)  (=  rufus  Auct.  not  of  Bodd.)  and  this  material 
shows,  as  might  be  expected,  that  the  relations  of  saiuratus  are  with  the 
former  rather  than  the  latter.  It  presumably  agrees  with  intermedius  in 
size,  the  measurements  of  the  type  being  approximately  those  of  a  female 
from  Venezuela.  The  much  paler  colors  of  intermedius  are  such  as  might 
be  expected  in  a  bird  from  the  comparatively  arid  Caribbean  slopes  of 
northern  Venezuela,  while  the  intense,  deep  colors  of  saiuratus  are  a  natural 
accompaniment  of  the  humid  forest  region  in  which  the  type  was  taken. 
The  crowTi  in  intermedius  is  noticeablv  darker  than  the  back,  but  in  the 
type  of  saiuratus  it  is  of  essentially  the  same  color  and  is  restricted  in  area 
posteriorly  by  the  encroachments  of  the  slate  gray  nuchal  band.  The  latter 
character,  however,  may  be  only  individual. 

Two  specimens  recorded  by  Chubb  (Ibis,  1910,  p.  604)  from  Sarayacu, 
Ecuador,  may  belong  to  the  form  here  described,  but  a  specimen  from  La 
Paz,  Bolivia,  in  our  collection  (No.  30747,  Rusby  Coll.)  is  nearer  to  inter- 
medium  than  to  saiuratus.     Doubtless  it  represents  an  undescribed  race. 


PachjrrhamphuB  magdalensd  sp.  nov. 

Char.  sp. —  Resembling  P.  cinnamomeus  but  much  paler,  the  back  browner,  less 
rufous,  sayal  brown  rather  than  rufous-tawny;  the  crown-cap  more  clearly  defined 
from  the  back,  the  wing-coverts  much  browner  and  with  pronounced  lighter  margins; 
the  underparts  white  washed  with  warm  buff;  the  bill  smaller,  the  mandible  browner. 

Type. —  No.  122383,  Am.  Mus.  Nat.  Hist.,  cT  ad.,  Algodonal,  Magdalena  River, 
Jan.  23, 1913,  George  K.  Cherrie. 

Description  of  Type. —  Crown  deep  hazel,  clearly  defined  from  the  much  less 
rufous  back  of  sayal  brown;  rump  and  upper  tail-coverts  brighter  more  tawny  than 
the  back;  tail  rich  tawny  or  pale  rufous  tawny,  the  feathers  somewhat  lighter  at  the 
tip,  the  shafts  of  essentially  the  same  color  as  the  vanes,  the  outer  feather  12.5  mm. 
shorter  than  the  longest;  outer  wing-quills  fuscous  narrowly  margined  with  mikado 
brown  externally,  except  at  the  end;  inner  quills  largely  cinnamon  to  sayal  brown, 
the  inner  webs  of  primaries  and  secondaries  margined  basally  with  pale  cinnamon 
increasing  in  extent  and  richness  inwardly;  wing-coverts  light  cinnamon-brown 
tipped  and  externally  edged  with  pale  cinnamon;  under  wing-coverts  cinnamon- 
buff;  lores  pale  gray,  supra-loral  line  whitish,  well-defined  and  reaching  from  the 
nostril  to  the  back  of  the  eye;  auricular  region  pale  cinnamon-buff;  underparts  pale 
buffy,  washed  in  places  with  pale  cinnamon-buff;  thighs  cinnamon-buff;  under 
tail-coverts  pale  buffy;  feet  dark  plumbeous;  maxilla  blackish,  mandible  fuscous- 
browTi.     Length  (skin),  142;  wing,  76.5;  tail,  55.5;  tarsus,  20.5  culmen,  13  mm. 

Rr marks. —  This  species  is  based  on  a  single  adult  male  (the  correct 
sexing  of  which  is  confirmed  by  the  presence  of  the  short  ninth  primary) 


thiiii  half  till'  outer  \';inc  i)f  the  fciitlwr.  In  orridnifalii  fas  well  as  rirffen) 
till-  black  area  is  smaller  anil  k'ss  sharply  dffincd;  in  some  sixvimena  it  i.s 
rotifiiK'd  to  the  inner  vane  of  the  feather  or  if  it  extends  to  the  outer  vane  it 
narrows  toward  the  tip  uml  thus  makes  the  black  area  sharply  pointed  api- 
cally.  A  siKiiewhat  similar  but  uiorc  striking  difference  is  seen  in  the  ter- 
tials  which  in  iiirlinioliriiiti  have  the  black  area  larger  and  more  strongly 
marked,  iH'cnpying  all  the  inner  vane  of  the  feather  and  a  continuous  strip 
of  varying  iviillh  alonj;  the  shaft  on  the  outer  vane.  The  tertials  in  this 
form  an-,  therefore,  blaek  marEined  extenuilij"  with  green  and  tippeil  with 
white,  whereas  in  orridi-nttilin  (as  well  as  rirffrri)  the  outer  web  is  largely- 
green  and  if  the  hiaek  of  the  inner  web  extends  to  it,  it  occupies  only  a  nar- 
row area  which  does  not  reai-h  the  white  terminal  banil.  This  band,  as  well 
as  the  j-ellow  margin  on  the  greater  eo\'erts,  a\*erages  wider  and  more  con- 
spicuous in  mrhmolwiiin  than  in  oecidnitiil is  and  rirffrri.  In  short,  orridrn- 
laii)'  possesses  the  head  and  neck  of  mrlmiola-mit  aiul  the  wing-pattern  of 
rirffrri.  While  the  differences  distinguishing  these  forms  are  rather  diffi- 
cult of  exact  definition,  they  are  well-marked  and  readily  appreciated  when 
specimens  are  compared. 
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The  characters  presented  by  the  greater-coverts  and  tertials  are  equally 
well  shown  by  both  sexes,  and  the  female  of  melanoUEm^a  appears  to  have  the 
marking  of  the  breast  and  sides  more  squamate  than  in  occidentalis  or 
riefferi.    Females  of  the  last  two,  however,  cannot  be  distinguished. 

The  range  heretofore  attributed  to  melanolcBm^a  has  never  seemed  to  be 
in  accordance  with  the  laws  usually  governing  the  distribution  of  geographic 
races.  I  find,  for  example,  that  a  specimen  from  Gualea,  Ecuador  has  the 
black  head  and  breast  of  the  Venezuelan  bird  to  which  it  would  doubtless 
be  referred  if  one  did  not  recognize  the  characters  which  characterize  the 
bird  here  described  as  occidentalis.  As  a  matter  of  fact  the  Gualea  bird 
agrees  with  the  West  Andean  form  and  it  is  not  improbable  that  other  speci- 
mens from  Ecuador  and  Peru,  which  have  heretofore  been  called  melano- 
Icema,  should  be  known  as  occidentalis.  The  former,  therefore,  should 
properly  be  restricted  to  the  Venezuelan  Andes. 

In  addition  to  the  26  specimens  of  occidentalis  our  collection  contains  17 
topotypical  specimens  of  riefferi  from  the  Bogota  region  and  seven  specimens 
of  melanoliBma  from  Merida,  Venezuela.  Two  males  from  El  Eden,  in  the 
Central  Andes,  have  the  breast  as  green  as  in  riefferi  but  the  crown  somewhat 
darker  than  average  specimens  of  that  form  to  which,  however,  they  should 
be  referred. 

Psrroderus  scutatus  occidentalis  subsp.  nov. 

Char,  svbsp. —  Similar  to  P.  «.  orenocensis  (Lafr.)  but  abdominal  region  and  under 
wing-coverts  darker,  hazel  rather  than  cinnamon-rufous  or  Sanford's  brown,  ventral 
region,  thighs  and  lower  tail-coverts  blacker,  upperparts,  wings  and  tail  blacker  and 
more  glossy,  the  margins  of  the  feathers  more  iridescent,  frontal  feathers  longer  and 
softer  and  showing  no  tendency  to  form  a  frontal  crest.  Differing  from  P.  s.  masoni 
Ridg\i'ay  in  having  the  brown  of  the  abdominal  region  paler,  deep  hazel  rather  than 
chestnut-bay,  and  more  extensive. 

Type.—  No.  109074,  Am.  Mus.  Nat.  Hist.,  9  ad.,  San  Antonio,  alt.  6600  ft.,  W. 
Andes,  Colombia,  April  7,  1911;  F.  M.  Chapman  and  W.  B.  Richardson. 

Remarks. —  In  Western  Colombia  this  by  no  means  uncommon  bird  is 
restricted  to  the  heavy  forests  of  the  Subtropical  Zone  in  lx)th  the  Western 
and  Central  Andes,  where  it  ranges  from  an  altitude  of  5000  to  7500  feet. 
This  fact  led  me  to  believe  that  Lafresnaye's  type,  said  to  have  come  from 
"  IVnibouchure  de  I'Or^noque,*'  was  in  reality  collected  in  the  mountains  of 
Venezuela.  Thanks,  however,  to  the  kindness  of  Mr.  Outram  Bangs,  the 
Museum  of  Comparative  Zoology  has  loaned  me  I^fresnaye's  type,  while 
through  the  courtesy  of  Mr.  W.  E.  Clyde  Todd,  the  Carnegie  Museum  has 
sent  me  a  specimen  of  Pyroderus  actually  collected  at  Altagracia,  on  the 
Orinoco,  by  M.  A.  Carriker,  Jr.,  June  8,  1910. 

When  it  is  remembered  that  Lafresnaye's  type  was  secured  about  1846, 


tJTJe  anil  '<o-fype'  of  this  bird.  Both  were  attached  t<)  somt  ethnological 
specimens  from  South  America,  the  exact  focalit\  being  unknown.  Both 
are  immature.  The  type  laclta  a  tail,  one  wing  the  pnmanes  of  the  other, 
the  feet  and  terminal  third  of  the  l>ill.  The  second  specimen  agrees  with 
the  first  in  condition  but  lacks  part  of  the  abdominal  feathers  of  the 
right  side.  It,  however,  possesses  a  tail.  These  specimens  agree  in  having 
the  alMlominal  region  deep  chestnut-bay,  a  darker  color  than  that  of  any 
sp<'einien  in  our  entire  series.  The  fact  that  the  skiiii  an  not  stuffed  iiiuke? 
it  difficult  to  determine  accurately  their  pattern,  but  it  is  ob\ious  that  the 
chestnut  color  is  not  so  continuous  as  in  orniocriifh  anfl  orcitlrntalis,  and  the 
black  mark  which  is  present  on  each  side  of  the  breast  in  the  last-named 
forms  apiK^ars  to  cro.s3  the  breast  in  masoiti. 

Eviclenee  which  indicates  that  this  richly  colored  race  inhabits  eastern 
Peni  is  supplied  by  Mr.  Louis  Agassiz  Fuertes.  ilr.  Fuertes  has  in  his  pos- 
session a  Penn-ian  Indian  girdle  tt'hich  was  presented  to  him  by  Mr.  A.  F. 
I-arci),  of  Trujillo,  Peru,  to  which  is  attacheii  a  portion  of  a  skin  of  Pyrmlrrus. 
That  this  girille  ciiinc  from  Peru  is  beyond  question,  though  the  exact  locality 
is  unknown.     It  can,  however,  have  tome  only  from  the  Amazonian  slope. 
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The  fragment  of  skin  in  question  has  been  loaned  me  by  Mr.  Fuertes.  It  is 
of  an  adult  and  consists  of  head,  neck,  throat  and  anterior  part  of  the  back 
and  breast.  Fortunately  enough  of  the  breast  is  present  to  show  that  in  the 
depth  of  the  chestnut  color  of  this  part  the  bird  agrees  with  masoni  rather 
than  with  orenocensis  or  occidentalis.  It  also  resembles  the  type  of  masoni 
in  the  richness  of  the  basal  color  of  the  red-tipped  throat  feathers  which  are 
apically  deeper  in  shade  than  in  the  other  two  brown-bellied  forms.  A 
further  point  of  resemblance  is  shown  by  the  extension  of  the  black  marks 
present  in  each  side  of  the  breast  in  orenocensis  and  occidentalis  to  form  a 
nearly  complete  band  across  the  lower  breast.  In  short,  this  fragment  from 
Peru  appears  to  be  undeniably  referable  to  P.  s.  nuisoni,  which  consequently 
we  may  believe  to  inhabit  eastern  Peru. 

In  this  connection  it  is  important  to  recall  that  Taczanowski  (Om.  du 
P^rou,  II,  p.  392)  records  Pyroderus  granadensis  from  the  "  Montanas  del 
Mayro  (Coll.  Raimondi)  '*  on  the  Amazonian  slope  of  the  Peruvian  Andes 
at  about  s.  lat.  10**.  It  is  obvious,  however,  from  Taczanowski's  descrip- 
tion—  "Pectore  abdomineque  rufis;  fascia  pectorali  crissoque  nigris" — 
that  he  had  a  bird  of  the  orenocensis  type  rather  than  of  the  black-bellied 
granadensis  form.  His  reference  to  a  black  band  on  the  breast  is  also  signi- 
ficant, since  it  appears  to  describe  a  character  shown  by  the  type  and  co- 
type  of  masoni,  and  the  Peruvian  fragment  I  refer  to  that  form. 

In  the  more  detailed  description  following  the  diagnosis  the  underparts 
are  given  as  "roux  brunatre,  avec  une  bande  noire  a  travers  la  poirtrine." 
The  facts  in  the  case,  therefore,  all  strongly  point  toward  Peru  being  the 
home  of  Pyroderus  scutahis  masoni.  It  seems  probable,  however,  that  the 
bird  is  by  no  means  common  since  beyond  the  record  of  Taczanowski,  I  find 
no  other  mention  of  the  occurrence  of  Pyroderus  in  Peru. 

I  have  seen  too  little  material  from  the  mountains  of  Venezuela  to  deter- 
mine the  status  of  the  forms  of  Pyroderus  in  that  region.  A  fully  adult 
male  taken  by  Carriker  in  the  Cumbre  de  Valencia,  and  loaned  me  by  Mr. 
Todd,  has  the  brown  of  the  underparts  darker  and  much  less  extensive  than 
in  orenocensis.  Possibly  it  may  be  regarded  as  an  intermediate  between  the 
brown-bellied  and  black-bellied  races.  The  rufous  app>ears  only  on  the 
lower  l)reast  and  upper  abdomen  and  is  there  largely  confined  to  the  meHian 
area. 

A  specimen  from  Merida,  Venezuela,  is  clearly  referable  to  granadensis, 
though  the  few  brown  tips  to  several  feathers  on  the  centre  of  the  breast  are 
paler  than  in  Bogota  specimens  of  that  bird.  In  the  Bogotd  region  prop)er  we 
secured  hut  one  specimen  of  granadensis,  taken  south  of  Fusugasugd.  We 
have  also  two  specimens  of  this  race  from  San  Agustin  and  La  Palma  at  the 
head  of  the  Magdalena  Valley. 
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Gistothorus  apolinari  sp.  nov. 

Char.  8p. —  Similar  to  CistoUwrus  OBquaiorialis  (Lawr.)  but  very  much  larger, 
feet  particularly  larger  and  heavier,  color  throughout  paler,  the  dorsal  streaks  and 
bars  in  tail  and  wings  broader;  the  outer  pair  of  rectrices  unbarred;  outer  margin 
of  three  outer  primaries  unbarred,  wing  quills  much  broader. 

Type.—  No.  130590.  Am.  Mus.  Nat.  Hist.,  ad.,  Suba  Marshes  (alt.  8600  ft.) 
four  miles  from  Bogota,  Colombia,  February  7, 1914;  Hermano  Apolinar  Maria. 

Description  of  Type. —  Crown  uniform  Saccardo-umber,  the  feathers  so  colored 
nearly  to  their  bases;  lores  dusky,  a  barely  evident  buff  postocular  line,  a  rather 
obscure  postocular  mark  slightly  darker  than  the  crown;  anterior  part  of  nape  to 
rump  black  with  broad  whitish  and  light  buff  shaft-streaks;  rump  brighter  than 
crown,  tawny-olive,  the  feathers  gray  basally  and  with  no  indication  of  concealed 
markings;  upper  tail-coverts  like  rump  but  with  a  faint  suggestion  of  blackish  bars; 
tail  much  like  rump,  or  a  little  darker,  the  central  feathers  with  distinct  and  broad 
black  bars  which  become  fainter  on  the  next  to  the  outer  pair,  outer  feathers  unbarred 
and  with  small  or  no  trace  of  black  markings;  wing-quiUs  fuscous,  the  outer  margin 
of  the  three  outer  primaries,  pale  buffy  unbarred,  the  buff  on  the  outer  margin  of 
remaining  quills  becoming  deeper  in  color  inwardly  and  with  black  bars  or  marks 
which  cross  both  webs  of  the  tertials;  underparts  unbarred,  washed  with  tawny 
olive,  strongest  on  the  sides  and  flanks  and  under  tail-coverts,  the  throat  and  median 
line  to  the  vent  paler;  feet  pale  brownish;  bill  brownish  black,  the  mandible  whitish 
horn. 

Description  of  Juvenal  Plumage. —  Two  inmiature  birds  taken  at  the  type  locality 
January  19,  1913,  differ  from  the  adult  in  having  the  crown  deep  fuscous,  the  back 
cinnamon-brown  with  obscure  blackish  markings  and  faint  buffy  streaks  barely 
wider  than  the  shafts  of  the  feathers;  the  brownish  areas  of  wings  and  tail,  sides  and 
flanks,  are  deeper,  more  cinnamon,  the  white  of  the  throat  and  belly  is  clearer  and 
more  extensive,  the  maxilla  is  straw-yeUow;  the  outer  tail-feathers  and  outer  margin 
of  the  third  primary,  from  without,  are  barred. 

Remarks. —  So  far  as  I  am  aware  no  form  of  the  genus  Cistothorus  has 
been  recorded  from  the  Bogoti  region.  Hellmayr  has  described  a  species 
(Cistothoms  platensis  meridcB)  from  Merida,  Venezuela,  but  no  other  species 
of  this  genus  appears  to  be  known  until  one  reaches  southern  Colombia  where 
Cistothorus  (Bquaiorialis  Lawr.  is  found.  The  presence  of  some  form  of  this 
Wren  was  therefore  to  be  expected  in  the  Bogota  region  and  I  was  not  sur- 
prised when  Mr.  Cherrie  secured  a  specimen  of  an  obvious  representative  of 
(Bquaiorialis  at  an  altitude  of  10,000  ft.  in  the  mountains  twelve  miles  east 
of  Bogota  al)ove  Chipaque. 

When,  how  ever,  we  discovered  through  a  native  collector,  that  there  was 
a  second  form  of  Cistothorus  in  the  Suba  Marshes  on  the  Savanna  of  Bogotd, 
four  miles  from  the  city,  there  was  reason  for  surprise,  not  only  at  the  occur- 
rence of  two  forms  of  this  group  within  a  few  miles  of  each  other,  but  that 
the  Savanna  species  had  previously  escaped  local  collectors,  or,  at  any  rate, 
ornithologists. 


8600  ft.  is  in  the  Tcmporote  Zone,  anfl  the  hini  here  destTilied  is  thi'reforc 
eviilently  a  zonal  rcprcsentati^-c  of  the  erqufitariolis  group,  and  appears  to  lie 
isolated  im  the  Sjivanna.  This  fact,  in  connection  with  its  strongly  marked 
characters  and  the  (M'Ciirrenee  of  trqunlnnnliK  in  the  zone  alxne  and  distant 
but  a  few  miles,  indicates,  in  in\-  mind,  the  segregation  and  specific  dis- 
tinctness of  the  Savanna  hird.  In  fact,  iijxiliiiaTi  more  nearly  rcseynhlcs  in 
color  specimens  from  the  Central  Andes  than  it  does  the  spi-ciinen  taken 
above  Chipaqne.  ITie  latter  is  more  cinnnniomeus  above,  has  the  ilorsal 
stripes  narrower  and  browner,  and  the  underparts,  including  the  throat, 
more  hea\ily  washe<l  with  rich  cinnanion-lmif.  A  topotypical  specimen 
from  Pichincha  (.Time  1,  1913)  is  much  like  those  from  Valle  de  las  Pappas 
and  Santa  Isjtbel  in  the  Central  Andes,  hut  another  from  Chimborazo 
{Jnly  1.  1913)  is  almost  as  richly  colored  as  the  Chipaque  bird.  Additional 
material  is  retjuired  to  determine  the  status  of  this  as  well  as  the  Central 
Andean  form  but  of  the  distinctness  of  the  Itogotti  Savanna  bird  there  seems 
to  \k  no  don  lit. 

CiMothorus  lAnU-mif  mrrida:  Helhn.  (Riill.  B.  O.  C,  XIX.  1!K)7,  p.  74) 
taken  at  an  altitude  of  3000  meters  in  thenionntainsofMerida,  is  unknown  to 
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me.  It  is  described  as  having  the  side  and  under  tail-coverts  with  "numer- 
ous narrow  but  very  distinct,  blackish  crossbars,"  the  wing  measures  48,  the 
tail  35  mm.,  and  these  characters,  in  connection  with  others,  show  that  it 
has  no  close  relation  to  apolinari. 

The  measurements  given  below  clearly  reveal  the  comparatively  large 
size  of  apolinari.  The  disproportionately  greater  width  of  the  wing-quills 
is  indicated  by  the  measurement  across  the  second  primary,  taken  at  the  end 
of  the  outer  primary. 

Measurements. 


Middle 

Breadth 

Toe  and 

Second 

Locality 

Sex 

Wing 

Tail 

Tarsus 

Claw 

Culmen 

Primary 

Bogota,  Col.» 

ad. 

55 

46 

23 

16.5 

13.3 

7  mm. 

a              u 

ad. 

55 

46.5 

24 

17.5 

13 

7.6 

ti              ti 

ad. 

56 

47 

24 

16.3 

13.3 

7.3 

Chipaque,"  * 

$  ad. 

48 

41 

19.5 

14 

11 

5 

Valle  de  las  Pappas,  Col. 

cT  ad. 

51 

46 

20.5 

14.5 

13 

5.5 

11     ft    ti        It         tt 

cfad. 

49 

46 

19.5 

14 

13 

5.3 

Pichincha,  Ecuador 

cfad. 

48 

44 

19.5 

14.5 

13 

5.5 

Chimborazo,      " 

cf  ad. 

48 

44 

20 

13 

12 

5.5 

*■  Cittothorun  apolinari  (type). 
>  CitiothoruM  a^uatorialit. 
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69.54.4(720) 

Article  XLI.—  NEW  WEST  INDIAN  SPIDERS. 

By  Nathan  Banks. 

The  following  new  species  were  found  in  the  course  of  an  examination 
of  material  in  the  American  Museum  of  Natural  History  collected  by  Dr. 
F.  E.  Lutz  and  Mr.  Charles  W.  Leng  in  Cuba  and  by  Dr.  Lutz  in  Porto 
Rico.     The  types  are  in  that  institution. 


MecolcBSthuB  signatus  n.  sp. 

Cepbalothorax  pale,  with  black  median  mark,  wider  at  head;  sternum  reddish 
or  yellowish.  Abdomen  pale,  with  a  black  median  stripe,  narrowed  near  middle, 
not  reaching  anterior  end  where  there  is  an  oblique  stripe,  and  a  basal  spot  each  side, 
also  an  apical  spot  each  side,  and  the  basal  pleura  show  an  obhque  dark  stripe.  These 
marks  are  made  up  of  small  spots,  more  or  less  connected.  The  venter  shows  a 
narrow,  median  black  stripe  followed  by  a  round  spot,  some  distance  before  the 
spinnerets.  Femora  reddish,  blackish  near  tip,  and  a  white  band  at  extreme  tip; 
tibise  dark,  with  a  broad,  white  band  near  tip;  rest  of  legs  paler.  Eyes  in  two 
groups,  three  each  side  (subequal  in  size)  on  a  distinct  elevation;  A.  M.  E.  minute, 
close  together,  and  as  high  as  upper  edge  of  A.  S.  E.  Abdomen  elongate,  cylindrical, 
spinnerets  apical;  legs  very  long;  vulval  area  corneous,  yellow,  concave  behind,  but 
little  swollen.  Length;  ceph.  1  mm.;  abdomen  2.5  mm.;  femur  I,  12  mm.;  femur 
IV,  10  mm. 

From  Naguabo,  Porto  Rico,  March.     No.  21669,  Dept.  Inv.  Zodlogy. 

CallilepsiB  grisea  n.  sp. 

Cepbalothorax  reddish  brown,  clothed  with  white  hair;  black  in  eye-region; 
mandibles  reddish  brown;  legs  yellowish,  darker  on  anterior  tarsi  and  metatarsi,  a 
dark  band  on  middle  of  tibise  III  and  IV  and  these  metatarsi  rather  dark;  sternum 
yellowish  brown,  darker  on  sides;  abdomen  grayish  white  above  and  below,  above 
with  a  median  basal  blackish  streak,  a  dark  streak  on  each  anterior  pleuron  and  a 
dark  streak  each  side  toward  apex,  and  two  blackish  spots  above  spinnerets,  latter 
brownish.  Cepbalothorax  narrow;  eye-rows  short  and  far  apart;  P.  M.  E.  slightly 
oval,  about  three  diameters  apart  and  much  closer  to  the  larger  P.  S.  E.;  legs  moder- 
ately long,  very  hairy  or  bristly,  and  with  stout  spines  especially  on  femora  III  and 
IV;  tibi£D  I  and  II  with  three  spines  beneath,  one  at  base,  one  at  middle,  one  at 
tip,  metatarsi  with  basal  spine  only;  metatarsi  and  tarsi  scopulate  beneath;  hind  legs 
more  numerously  spined;  sternum  once  and  a  half  longer  than  broad,  pointed  behind, 
narrowed  in  front;  abdomen  fully  twice  as  long  as  broad,  sides  subparallel.  Length 
6.8  mm. 

From  12  J  kilometers  south  of  Pinar  del  Rio,  Cuba,  September.  No.  21670» 
Dept.  Inv.  Zoology. 
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hairs.     Abdomen  nearly  twice  i;s  long  as  broad;   vulva  shows  two  reildisli  murks  in 
front,  and  behind  i»  a  Ini^  indistinct  cavity.     length  3  mm.;  leg  I,  7.  5  mm. 

Type  from  7  kilometers  north  of  Vifiale.':,  Cuba.  Septemlwr,  No.  216S7,  Depl. 
Inv.  Zoologj-.  Para t JIM'S  from  Cabanas,  Cuba.  September;  Naguabo,  Porto  Rico, 
Mareh;  and  Mona  Island.  Feb.     Nos.  21672 and  21682  to  2H(86,  Dept.  Inv.  Zo<ilog>'! 

Bathyphantes  semlcincta  n.  sp. 

Cephnlo(hora>L  .lull  yellowah,  a  marginal  dark  seam,  eyes  on  black  spots;  mandi- 
bles dull  yellowish.  Legs  pale  yellowish,  femora  and  coxa?  more  whitish,  tibia?  and 
patellie  I  and  IV  tipped  with  blaek.  Sternum  yellowish,  margined  with  dark. 
Abdomen  above  gray,  with  scattered  whit*  spots  and  larger  black  patches;  &  basal 
black  spot  each  side,  and  two  others  each  side  toward  lip,  the  last  larger  and  exlend- 
ing  down  on  sides  1o  near  the  spinnerets;  a  large,  oblique,  dark  spot  on  pleura,  and 
one  near  base;  venter  with  a  large,  median  blackish  spot,  concave  in  front,  dark  on 
sides  of  genital  groove,  l^gs  I  and  II  very  long,  much  longer  than  others,  all  with 
many  long,  fine  but  stiff,  hairs  and  some  erect  bristles  on  tibia?,  a  long  one  at  top  of 
each  patella  above  and  one  near  middle  of  tibia  above.     length  1.8  mm. 

From  7  kilometers  north  of  Vinalea,  Cuba,  September.  No.  21673,  Dept.  Inv, 
Zoology. 
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Epeira  gundlachi  n.  sp. 

Cephalothorax,  legs,  sternum,  mandibles,  and  palpi  whitish;  tarsi,  and  some- 
times metatarsi,  slightly  infuscated;  sternum  sometimes  more  yellowish,  no  mark- 
ings. Abdomen  white  above  and  below.  Eyes  small;  posterior  row  recurved, 
subequal  in  size,  the  P.  M.  E.  one  half  nearer  to  each  other  than  to  the  S.  E.  and 
about  three  diameters  apart;  the  four  M.  E.  make  a  square;  A.  S.  E.  smaller  than 
other  eyes,  close  to  P.  S.  E.,  fully  as  far  from  A.  M.  E.  as  these  from  each  other. 
Legs  with  many  fine  white  bristles,  and  a  few  black  spines,  two  on  inner  side  of 
femur  I  near  tip,  no  spines  in  front  nor  below  on  femora,  nor  below  on  tJhisB  I  and  II, 
a  few  above  on  tibise  and  patellae,  the  tarsus  plus  metatarsus  I  about  as  long  as  tibia 
plus  patella  I.  Sternum  sub-triangular,  a  little  longer  than  broad,  pointed  behind. 
Abdomen  fully  one  and  a  half  times  longer  than  broad,  roundedly  projecting  behind 
the  spinnerets,  no  higher  at  base  than  at  spinnerets,  and  broadest  at  about  middle  of 
length.     Length  3  mm. 

From  12^  kilometers  south  of  Pinar  del  Rio,  Cuba.  September.  No.  21674, 
Dept.  Inv.  Zoology.  Related  to  group  of  E.  mormon  and  E.  peckhami  by  shape  of 
abdomen  and  vulva. 

Misumessus  echinatus  n.  sp. 

Male:  Cephalothorax  yellowish,  with  about  fifty  small  reddish-brown  spots 
scattered  over  surface,  from  each  of  which  arises  a  short,  but  very  stout  spine;  the 
marginal  seam  is  reddish.  The  legs  are  pale  with  spots  similar  to  those  on  the 
cephalothorax,  many  of  which  have  a  bristle  or  spine;  no  marks  on  the  tarsi,  but 
tibiffi  and  metatarsis  are  twice  banded  with  reddish.  The  coxae  and  stemiun  are  pale. 
The  abdomen  is  rather  whitish  above,  with  two  rows  of  five  reddish  spots  near  middle, 
and  elsewhere  with  many  reddish  dots,  from  many  of  which  arise  short,  stout  spines 
like  those  on  the  cephalothorax,  pleura  with  red  spots;  venter  with  two  reddish 
marks  near  base,  beyond  genital  furrow  with  transverse  white  and  black  spots; 
some  red  around  the  pale  spinnerets.  The  A.  S.  E.  rather  larger  than  usual;  P.  M.  E. 
about  three  diameters  apart,  about  as  close  to  the  P.  S.  E.  Legs  long  and  slender^ 
tibia  I.  with  four  pairs  of  spines  beneath,  the  longest  but  little  longer  than  the  width 
of  the  joint.  The  male  palpal  organs  show  a  very  long  stylet  curved  over  two  times 
aroimd  the  bulb.     Length  2.5  mm. 

From  Cerro  Cabras,  near  Pinar  del  Rio,  Cuba.  September.  No.  21675,  Dept. 
Inv.  Zodlogy. 

OlioB  bicolor  n.  sp. 

Male:  Cephalothorax,  palpi,  sternum,  and  most  of  legs  yellowish;  abdomen 
dark  brown;  metatarsi  dark,  tibiae  infuscated;  mandibles  reddish  brown;  tips  of 
male  palpi  dark.  Cephalothorax  with  several  dark  lines;  a  median  one  reaching  to 
groove,  a  short  one  from  each  P.  M.  E.,  one  from  S.  E.  curved  and  then  extending 
toward  groove,  four  or  six  lateral  dark  lines;  two  dark  lines  on  mandibles.  A.  M .  E. 
rather  more  than  diameter  apart,  about  as  far  from  the  somewhat  smaller  A.  S.  E.; 
P.  S.  E.  equal  to  A.  S.  E.,  P.  M.  E.  much  smaller  than  A.  M.  E.,  fully  two  and  one 
half  diameters  apart  and  as  far  from  the  slightly  larger  P.  8.  E.  Male  palpi  figured. 
Length  to  mm.;  ceph.,  4.6  mm.;  femur  1, 5  mm.;  tibia  1, 3.7  mm. 


50.9.82 

Article  XLU.— THE  GENERA  (EDIPOMIDAS  AND  SENIOCEBUS. 

By  D.  G.  Elliot,  D.  Sc.,  F.  R.  S.  E. 

The  material  available  in  the  various  Museums  of  the  World  of  the 
genera  (Edipomidas  and  Seniocehus  has  always  been  scanty  and  insufBcient 
for  a  satisfactory  examination,  or  for  reaching  a  definite  decision.  Usually 
one  or  two  examples  of  a  species,  generally  more  or  less  poorly  mounted, 
old  and  faded,  represented  the  various  accepted  forms  in  most  museums. 
Lately,  however,  in  collections  received  by  the  American  Museum  of  Natural 
History  a  considerable  number  of  examples  belonging  to  these  two  genera 
have  been  received  from  various  parts  of  South  America,  a  careful  study 
of  which  has  made  a  review  of  these  various  species  and  their  synonymy 
desirable.  The  Tamarins  have  been  divided  into  four  groups,  viz.  the 
two  genera  under  discussion  with  Cercopilhecus  and  Lconiocehus,  The 
members  of  (Edipomidas  and  Seniocehus  are  distinguished  from  those  of 
the  other  two  genera  by  having  a  considerable  part  of  the  head  bare  when 
adult,  the  young  having  this  portion  of  the  head  covered  by  very  short 
hairs  which  gradually  disappear.  While  this  character  would  seem  to 
separate  these  four  genera  into  two  divisions,  a  further  investigation  of 
the  material  now  available,  would  seem  to  show  that  the  bare  head  would 
naturally  unite  those  species  of  (Edipomidas  and  Seniocehus,  the  characters 
that  remain  either  externally  or  in  the  crania  not  being  of  sufficient  imiK)rt- 
ance  to  keep  them  separated,  and  therefore  it  would  be  better  to  unite  these 
two  genera  under  (Edipomidas,  the  older  name,  reducing  Seniocehus  to  a 
synonym.  The  genus  and  species  with  their  synonymy  as  shown  by  the 
present  material  would  be  as  follows. 

Genus  (Edipomidas. 

(Edipomidas  Reichenb.,  Voilst.  Naturg.  Afifen,  1862,  p.  5,  pi.  11,  figs.  18-20. 
Type  Simia  csdipus  Liiuiffius. 

CEdipus   Less.,   Spec.   Mamm.,    1840,   pp.    184,    197-200   (nee   Tschudi    1838 

Amphib.). 

Seniocehus  Gray,  Cat.  Monkeys,  Lemurs  and  Fruit-eating  Bats,    Brit.   Mus., 

1870,  p.  68. 

Tamarin  Gray,  Cat.  Monkeys.  Lemurs  and  Fruit-eating  Bats,  Brit.  Mus., 
1870,  p.  68. 

Front  of  head  naked,  sometimes  also  sides  of  neck;  head  in  one  species  crested, 
mainly  from  occipital  region;  others  with  hair  from  nape  long,  but  head  not  crested. 
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'  (Ipscriptions  of  this  species  in  fresh  adult  pelage,  see  S.  mctlculosvs 
iew  of  the  Primates,  p.  188,  Vol.  1,  and  pi.  1,  frontispiece. 


(Edipomidas  geoflroyi   {Pncheran). 

Hapale  geoffroyi  Pucher,,  Rev.  Mag.  Zool.,  1845,  p.  336. 

Mulas  icdiimi,  var,  Spix,  Simiar,  ct  Veepert.  Bras.,  1823,  p.  30.  pi.  XXIII. 

Midm  gwffroyi  I.  Geoff.,  Cat.  Primates,  1851,  p.  63. 

Midas  spirt  IIeichenb.,  Vollstnnd.  Natui^.  AfFen,  1862,  fig.  2. 

(Edijnis  geoffroyi  Gray  Cat.  Monkeys,  Lemurs  and  Fruit-«ating  Bats,  Bril. 
Mus..  1870,  p.  65, 

(Edipomidas  geoffroyi  IlEicnESD,,  VoiUt.  Naturg.  Affen,  1862,  p.  5.  Elliot, 
Rev.  l>rimatcs,  1,  1913,  p,  234. 

(Edipomidas  ailaguiensis,  Elliot,  Bull.  Am.  Mus.  Nat.  Hist.,  1912,  p.  137;  ilrid  . 
Rev.  Primates,  1,  1913.     Appendix,  p.  255. 

jTj/pp  locality.    Panama.    Type  in  Paris  Museum. 

(ii-ogr.  DIatr.     Costa  Rica,  Central  America;   Colombia,  South  America. 

.\dclitioniiI  material  from  Colombia  seem  to  show  that  the  characters 
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for  distinguishing  0.  salaquensis  are  not  reliable,  the  yellowness  of  the 
under  parts  having  been  produced  by  staining,  and  the  size  of  the  skull  is 
an  individual  variation. 


OBdipomidas  bicolor  (Spix). 

Midas  bicolor  Spix,  Sim.  et  Vespert.  Bras.,  1823,  p.  30,  pi.  XXIV. 
Hapale  bicolor  Wagn.  Schreb.  S&ugth.  Suppl.,  1, 1840,  p.  251. 
Marikina  bicolor  Reichenb.,  Vollst.  Naturg.  Affen,  1862,  p.  11,  fig.  33. 
Seniocetms  bicolor  Gray,  Cat.  Monkeys,  Lemurs  and  Fruit-eating  Bats,  Brit. 
Mus.,  1870,  p.  68;  Eluot,  Rev.  Primates,  1, 1913,  p.  186. 

Type  locality.     Rio  Negro,  Brazil. 

Geogr.  Distr.    Eastern  bank  of  the  Rio  Negro,  Brazil;  Upper  Amazon 
west  of  Barras;  Pebas. 


(Edipomidas  martinsi  {Thonuui). 

Leonlocebus  martinH  Thos.,  Ann.  Mag.  Nat.  Hist.,  1812,  8th.  Ser.,  XI,  p.  84. 
Seniocebus  marlinsi  Eluot,  Rev.  Primates,  1,  1913,  p.  189. 

Type  locality.     Faro,  Lower  Yamund&  River,  Brazil. 
Geogr,  Distr.     Unknown. 


OBdipomidas  leucopus  {Giinther). 

Hapale  leucopus  Gunth.,  Proc.  2iOol.  Soc.  Lend.,  1876,  p.  743. 

Callithrix  leucopus  Elliot,  Rev.  Primates,  1, 1913,  p.  222. 

(Edipomidas  pegasis  Elliot,  Bull.  Am.  Mus.  Nat.  Hist.,  XXXII,  1913,  p.  251. 

Type  localiiy,    Medellen,  Province  of  Antioquia,  Colombia* 

Geogr.  Distr.    Colombia,  South  America. 

Additional  material  received  confirms  the  position  of  this  species  as 
rightfully  included  in  the  present  genus  and  also  that  (E.  pegasis  is  not 
separable  from  Hapale  leucopus  Giinther. 
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Article  XUII.—  NEW  SOUTH  AMERICAN  MONKEYS. 

By  J.  A.  Allen. 

In  attempting  to  determine  the  large  number  of  Monkeys  (about  150 
specimens)  received  at  the  American  Museum  from  South  America  during 
the  last  four  years,  the  following  nine  forms  have  been  found  which  appear 
not  to  have  been  hitherto  described. 

The  revision  in  this  connection  of  our  large  collection  of  neotropical 
monkeys  has  been  greatly  facilitated  by  the  recent  publication  of  Dr.  D. 
G.  Elliot's  *  Review  of  the  Primates/  in  which  for  the  first  time  the  scat- 
tered, voluminous  literature  of  the  subject  has  been  carefully  collated  and 
exhaustively  cited.  The  author  of  'The  Primates'  has  earned  the  deep 
gratitude  of  all  future  workers  in  this  field,  who  will  long  profit  by  the 
years  of  arduous  work  he  so  persistently  and  conscientiously  devoted  to  its 
preparation. 

Callicebus  lugeiui  duida  subsp.  nov. 

Type,  No.  36179,^  cf  ad.,  base  of  Mount  Duida  (altitude  700  feet),  VeneiueU, 
March  25,  1913;  Leo  E.  Miller. 

Similar  to  typical  lugens,  but  hands  yellow  instead  of  white,  white  throat  patch 
more  or  less  strongly  tinged  with  yellow,  and  back,  especially  anteriorly,  with  the 
black  more  or  less  suffused  basally  with  brown,  often  giving  a  rufous  brown  tone  to 
the  surface. 

Type,  total  length,  780  mm.;  head  and  body,  340;  tail  vertebrae,  440;  hind  foot, 
95.  Four  adults  (type  and  3  paratypes),  total  length,  765  (748-780);  head  and 
body,  345  (338-350);  hind  foot,  90  (85-96). 

Skull  (type),  total  length,  66;  occipitonasal  length,  60;  basal  length,  48;  zygo- 
matic breadth,  46;  orbital  breadth,  39.3;  postorbital  breadth,  33;  breadth  of  brain- 
case,  38;  length  of  nasals,  10;  maxillary  toothrow,  15.  Four  adult  skulls  (t3rpe  and 
paratypes),  total  length,  64.4  (64-66);  occipitonasal  length,  59  (58-60);  zygomatic 
breadth,  43.7  (42-46);  orbital  breadth,  38.5  (37.5-39.3);  postorbital  breadth,  33.2 
(31-33);  breadth  of  braincase,  36.4  (35-^8);  length  of  nasals,  11.2  (10-12);  maxil- 
lary toothrow,  15.2  (15-16). 

Represented  by  6  specimens,  5  adults  and  1  quarter-grown  young,  all  from  the 
type  locality.     In  several  of  the  adults  the  throat  is  yellowish  white.     In  the  young 


1  The  collector's  numbers  on  the  skulls  were  lost  before  the  specimens  reached  the 
Museum.  As  these  Duida  specimens  are  the  only  specimens  of  Callie^but  thus  fkr  collected 
on  any  of  our  South  American  expeditions,  there  is  no  doubt  that  they  belong  to  the 
Duida  sldns.  Furthermore,  the  specimen  selected  as  the  type  skin  is  the  largest  of  the  series, 
and  the  skull  Ls  the  largest  of  the  skulls,  so  that  both  undoubtedly  belonged  to  the  same 
individual.  The  other  skulls  are  assignable  with  some  certainty  on  the  basis  of  differences 
In  size  or  age. 
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white  hands,  a  point  to  be  yet  decided.     At  present  very  few  specimens  of 

the  liigens-iimidiia  group  have  reached  museums. 

Alouatta  seniculus  bogotensia  sulieip.  nov. 

Type,  No.  36476,  o"  ad.,  Subia  (altitude  about  7000  feet),  Cundinamarca,  Co- 
lombia (about  25  inllcs  west  of  Bogota),  July  25,  1913;   Manuel  Goniales. 

Similar  in  coloration  to  A.  s.  caueensis  but  head,  nape,  limbs,  tail  and  underparta 
much  lighter  red,  and  the  back  orange  red  instead  of  yellow;  tail  mostly  bright  red. 
darker  proximally;   facial  portion  ot  skull  much  narrower. 

Total  length  (type),  IJOO  mm.;  head  and  body,  640,  tail  vertebne,  6G0;  hind 
foot,  370.  Two  adult  female  (opotypes,  total  length,  1080,  1050;  head  and  body, 
530,  530;  tail  vertebrae,  560,  520;  hiad  foot,  370,  350. 

Skull  (type),  total  length,  110;  occipilon.asal  length,  100;  basal  length,  103; 
zygomatic  breadth,  76;  orbital  breadth,  61;  intcrorbitai  breadth,  11.5;  postorbital 
breadth,  40;  breadth  of  brnincase,  51;  nasals,  24  X  12,  maxillary  toothrow,  34.5. 
Two  female  ti)pot>pes,  total  length,  105,  104;  oecipitonasal  length,  82,  87;  zygomatic 
breadth,  — ,  .W;  interorhital  breadth,  10,  9;  orbital  breadth,  61.5,  60;  pastorhital 
breadth,  4J.  40;  hrciidlh  of  hraincase,  — ,  47;  niisal.-,  li)  X  10,  21  X  8.5;  maxillar>- 
toolhrow,  Xt,  :)3.5, 
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Represented  by  five  specimens,  3  skins  with  skulls.,  from  the  type  locality,  and  two 
flat  skins  from  "Bogota,"  the  former  collected  by  Manuel  Gonzales.  A  single  speci- 
men from  the  Paramo  de  Rosas,  Venezuela,  apparently  is  referable  to  the  same  form, 
being  much  nearer  this  than  to  either  urainiis  or  macconnelli.  A  single  specimen  from 
the  southern  base  of  Mt.  Duida  also  closely  resembles  hogotensis. 

In  coloration  this  form  is  nearest  to  A,  s,  caucensis,  from  which  it  differs 
in  the  lighter  red  color  of  the  limbs,  head,  and  shoulders,  and  the  darker  or 
more  reddish  color  of  the  back.  The  cranial  differences,  however,  are 
much  more  important  than  the  differences  in  color.  In  hogotensis  the  skull 
is  relatively  much  longer  and  narrower  throughout,  both  the  zygomatic  and 
orbital  breadth  being  5  mm.  less  in  the  male  and  3  mm.  less  in  the  female 
than  in  strictly  comparable  skulls  of  caucensiSf  and  there  is  a  corresponding 
difference  in  the  relative  length  of  the  skull  in  the  two  forms,  hogotensis 
having  much  the  longer  skull  in  proportion  to  its  breadth.  But  the  most 
striking  difference  is  in  the  facial  region,  which  is  greatly  compressed  in 
hogotensis  as  compared  with  caucensis;  the  breadth  of  the  rostrum  at  the 
base  of  the  canines  is  much  less,  and  the  nasals  are  narrower  and  longer,  and 
in  meeting  form  a  much  higher  and  more  sharply  angular  ridge. 

In  this  connection  it  is  necessary  to  consider  two  earlier  names  for  red 
howlers  from  "  Colombia."  The  first  is  Stentor  chrysuros  I.  Geoffroy  (Mdm. 
<lu  Mus.  d'Hist.  nat.  Paris,  XVII,  1828  (1829),  pp.  166,  171;  Gu^rin's 
Mag.  de  Zool.,  1832,  CI.  I,  pi.  7,  text  and  colored  plate),  described  from  three 
specimens  collected  by  M.  Pl^  and  believed  to  have  come  from  "  la  vall^  de 
la  Madeleine."  On  geographical  grounds  they  would  seem  referable  to 
Ahuatta  seniculus  (Linn.),  the  type  locality  of  which  is  Cartagena,  Colombia. 
Comparison  is  made  by  Geoffroy  with  "Stentor  seniculus^*'  but  his  speci- 
mens of  senicidus,  as  he  states,  were  from  Guiana,  as  his  comparison  also 
shows,  and  hence  with  what  is  now  known  as  Ahuatta  senicuius  macconnelli. 
His  principal  character  of  chrysuros  was  the  color  of  the  tail,  the  apical  half 
of  which  was  "d'un  fauve  dord  tr^  brillant,"  like  the  color  of  the  back, 
present  in  two  of  his  three  specimens  and  less  pronounced  in  the  third.  As 
is  well  known,  the  color  of  the  tail  in  the  red  howlers  varies  from  red  to  yellow 
in  specimens  from  the  same  localities,  so  that  the  alleged  character  obviously 
has  no  value.  It  seems  best  therefore  to  consider  chrysuros  as  a  synonym  of 
typical  seniculus,  where  it  has  usually  been  placed. 

The  second  name  is  Mycetes  lanigcr  J.  E.  Gray  (Ann.  and  Mag.  Nat. 
Hist.,  XVI,  p.  219,  Oct.  1845),  from  "Colombia,"  and  "purchased  at  Paris." 
As  the  description  is  inadequate  for  the  identification  of  the  species,  and  there 
is  no  definite  type  locality,  the  species  is  indeterminable  without  examina- 
tion of  the  type,  presumably  extant  in  the  British  Museum. 


Type,  No.  33876,  d"ad.,  La  Murelia  (altitude  TOOfeet),  head  of  Rio Fragua.Cft- 
quetA  district,  Colombia,  July  8,  1912;  collected  by  Leo  E.  Miller,  for  whom  the 
species  is  named. 

Upperparts,  limbs  and  tail  black,  the  hairs  with  long  pale  ycllonlsh  white  tips; 
face  sparsely  clothed  with  short  whitish  hairs;  front  half  of  head  mars  brown,  the 
hairs  short  and  coarse;  undcrparts  thinly  haired,  fore  neck  naked;  hairs  dark  brown 
with  whitish  tips  on  the  throat  and  belly  and  with  yellowish  brown  lips  over  the- 
pectoral  rcKion;   hands  yellowish  white,  feet  whitish  grizzled  with  black. 

Total  length  (type,  measured  from  skin),  880  mm.;  head  and  body,  480;  tail 
vertebra-,  400;  hind  foot,  120.  Skull,  total  length,  82.7;  oecipitonasal  length, 
75.7;  basal  leiiKth,  >Xi]  zygomatic  brendth,  57;  orbital  breadth,  43,2;  postorbital 
breadth,  35;  breadth  of  braincase,  43.7;  breadth  of  rostrum  at  eaninea,  26;  palatal 
length,  25;  breadth  of  palate  at  m',  14;  najials,  16  X  15;  maxillary  toothrow, 
19,6. 

A  young  male  to|Mjty|ic  is  similar  in  coloration  but  smaller,  being  not  full-grown. 

Resembles  P.  moniicbun  in  t-oloration  and  in  diuriuter  of  pelage,  but  tUe 
forehca«l  is  dull  brnwii,  fdrniiiis  ii  transverse  band,  iii.steiid  of  forehead  and 
crown  white  as  in  iiuiiiiirhiin;  it  is,  however,  smaller  with  a  relatively  much 
shorter  tail;  .skull  inticli  smaller. 
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Cacajao  rooseyelti  sp.J[nov. 

Type,  No.  36906,  cf  ad.,  Baron  Melga90,  Matto  Grosso,  head  of  the  Rio  Gy- 
Parand,  March,  4,  1914;  Leo  E.  Miller,  Roosevelt  Expedition.  Named  in  honor  of 
Colonel  Theodore  Roosevelt. 

Uniform  black  throughout,  except  that  upon  close  inspection  in  good  light  the 
hairs  of  the  whole  dorsal  region  are  seen  to  be  slightly  tipped  with  pale  buff,  giving  a 
faint  buffy  tone  to  the  black  of  the  dorsal  surface.  Pelage  fine,  silky  and  very  long^' 
forming  an  overhanging  mantle  along  the  sides  of  the  body,  and  a  heavy  fringe  on  the 
outer  edge  of  the  limbs  and  sides  of  the  tail. 

Total  length,  2  males,  type  and  topotype;  t3rpe,  850  mm.,  topotype  630;  head 
and  body,  470, 430;  tail  vertebrae,  380,  400;  hind  foot,  135,  130;  ear  from  crown,  28, 
28.    The  type  is  an  old  male,  the  topotype  a  young  adult  male. 

Skull,  type  and  topotype:  total  length,  type,  87,  topotype,  85;  occipitonasal 
length,  76,  75;  basal  length,  64,  60;  zygomatic  breadth,  60.5,  58;  orbital  breadth, 
46.6,  45.5;  postorbital  breadth,  39,  40;  interorbital  breadth,  5,  5;  breadth  of  brain- 
case,  51.5,  49.5;  breadth  of  rostrum  at  canines,  28,  26;  palatal  length,  28,  27.5; 
breadth  of  palate  at  m^  15,  15;  nasals,  17  X  10, 18  X  9;  maxillary  toothrow,  19, 18. 

In  addition  to  the  type  and  topotype  (skins  with  skulk),  Mr.  Miller 
obtained  a  skull  of  an  old  male  taken  a  day's  journey  (about  40  miles)  below 
the  type  locality.  This  skull  (occipital  region  broken),  is  more  heavily 
ossified,  and  probably  much  older,  than  either  of  the  others,  and  is  about  one 
millimeter  larger  in  the  principal  measurements. 

Cacajao  roosevelii  may  be  easily  recognized  by  its  nearly  uniform  black 
color,  large  size,  and  relatively  long  tail,  the  tail  being  half  the  total  length, 
instead  of  one  third,  or  less  than  one  third,  as  in  the  other  species  of  the 
genus.  The  type  locality  of  the  species  is  far  from  the  hitherto  recorded 
range  of  the  genus.  That  it  is  not  simply  a  melanism  would  seem  to  be 
assured  by  the  fact  that  Mr.  Miller  took  the  two  specimens  from  a  large 
troop,  all  of  which  were  black  like  those  collected. 

This  species  is  named  in  honor  of  Colonel  Theodore  Roosevelt  in  appre- 
ciation of  the  important  services  rendered  by  him  to  science  and  to  the 
American  Museum  of  Natural  History  through  his  recent  Expedition  to 
South  America. 

Ateles  longimembrls  sp.  nov. 

Type,  No.  36909,  9  ad.  Baron  Mulga^o,  Matto  Orosso,  head  of  Rio  Gy-Parand^ 
March  6,  1914;  Leo  E.  Miller  (Roosevelt  Expedition). 

Entire  pelage  intense  dull  black;  face,  hands  and  feet  black.  Tail  and  limbff 
excessively  long,  the  tail  length  very  nearly  twice  the  length  of  head  and  body. 
Facial  portion  of  skull  narrow  in  proportion  to  the  length  of  the  skull;  rostrum  rela- 
tivoly  narrow  and  long. 

Typo  (collector's  measurements),  total  length,  1403  mm.;  head  and  body,  488; 


tail  anfl  limbs  relatively  much  shorter,  the  tat!  averaging  only  about  as 
long  as  the  heail  and  body,  and  the  limbs  are  correspondingly  shorter  than  in 
longimemhris,  the  proportions  being  not  far  different  from  those  of  A. 
TtAiatns.  The  single  skull  of  ater,  however,  is  more  like  the  type  skull  of 
hmgimemhus  than  like  that  of  Tobvstm. 

The  few  measurements  available  in  the  literature  of  AleUs  aier  bear  out 
the  above  alleged  differences  between  (iter  and  hngimembrig.  The  type 
locality  of  A.  tongimcmbris  extends  the  known  range  of  what  may  be  called 
the  Ateles  ater  group  far  to  the  southward  of  any  previoxis  records. 

Ateles  robustuB  sp.  nov. 

AUles  ater  Allen,  Bui!.  Amer.  Mub.  Nat.  Hist.,  XXXI,  p.  95,  April  19,  1912 
<Gallera,  Colombia). 

Tj-pe,  No.  32354,  >?  ad.,  Gallera,  altitude  5000  feet,  Wesleni  Andes,  Colombia, 
July  13,  1911;   Leo  E.  Miller. 

Entire  pelage,  face,  hands,  and  feet  intense  black.  Limba  and  tail  relatively 
short;  ekull  relatively  broad,  in  comparison  with  Aides  ater. 
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CoUeetor'B  measuremente,  total  loigth,  1220  mm.;  head  and  body,  590;  tail 
vertebitt,  ((30;  hind  foot,  c.  u.,  160.  Two  tcqx>typeB,  total  length,  cf  1150,  9  1260; 
head  and  body,  550,  510;  tail  yertebra,  600,  750;  hind  foot,  160, 160. 

Skull,  type,  total  length,  112;  oocqittonasal  length,  97;  basal  length,  76;  sygo- 
matic  breadth,  73.6;  oibital  breadth,  61;  interoifoital  breadth,  8.5;  poatorbital 
breadth,  45.3;  breadth  of  braincase,  60;  breadth  of  rostrum  at  canines^  28.6;  nasals, 

19  X  10;  palatal  length,  35;  breadth  of  palate  at  m\  20;  maxillary  toothrow,  26. 
Three  specimens,  type  and  2  topotypes  (2  cf  d*.  1  9);  total  length,  112;  112,  115; 
ocdpitonasal  length,  97,  96,  99;  xygomatic  breadth,  73;  69,  67;  orbital  breadth,  61, 
61,  59;  interorbital  breadth,  8.5,  8.2, 9;  postorbital  breadth,  45.3,  44,  47^;  breadth 
of  braincase,  60.  57,  62;  breadth  of  rostrum  at  canines,  28.6,  28,  27.5;  palatal  length* 
35,  35,  34;   breadth  of  paiate  at  m\  20,  20,  20.5;   nasals,   19  X  10,  20  X  10.5, 

20  X  10.5;  maxillary  toc^hrow,  26^  27,  25. 

A  young  specimen,  i^yparently  about  two  or  three  weeks  old,  is  c(4c»ed  entirely 
like  the  adults. 

Hiis  18  a  short-limbed,  heavy-bodied,  broad-skulled  torm,  with  thiek 
and  long  glossy  black  pelage.  The  tail  is  only  a  Uttle  longer  titan  the  head 
and  body.  The  average  total  length  of  three  adults  is  1210  mm.;  average 
length  of  the  tail,  660  mm.  The  skull  is  broad  in  proportion  to  the  length, 
especially  the  palatal  and  rostral  portions. 

Comparison  of  A.  rcbvMua  has  already  been  made  with  A.  hngimembris, 
and  incidentally  with  A.  cder,  from  both  of  which  it  differs  in  the  broad  form 
of  the  anterior  half  of  the  skull.  Both  differ  from  a  skull,  presumably  of 
atety  in  the  greater  |)osterior  extension  of  the  palate  of  the  latter,  in  which  it 
extends  quite  beyond  the  last  molar,  while  in  both  robuetus  and  Umgimembris 
it  terminates  on  a  line  with  the  front  border  of  m*. 


CebuB  apella  brunneus  subsp.  nov. 

Type,  No.  32062,  d"  ad.  Aroa  (Pueblo  Nuevo),  altitude  730  feet,  Bolivar  Railway, 
Venezuela,  Dec.  14,  1911;  M.  A.  Caniker,  Jr. 

Pelage  very  thick  and  long.  General  color  of  upperparts  (type)  hasd,  daiker 
along  the  middle  of  the  back  than  on  the  sides,  the  hairs  dusky  at  base,  passing  gradu- 
ally through  a  broad  zone  of  chestnut  into  blackish  with  long  hazel  tips;  face  and 
sides  of  head  pale  ydlowish  gray;  top  of  head  with  a  broad  V-shaped  crown  pateh  of 
lengthened  l^ddsh  hairs,  about  50  mm.  long  and  50  nun.  broad  on  the  posterior 
border,  narrowing  to  a  point  in  front,  from  which  a  narrow  black  line  runs  forward  to 
the  nose;  chin  and  lower  part  of  cheeks  whitish  (clear  white,  gra3rish  white,  or  fulvous 
white  in  different  specimens) ;  underparts  thinly  haired,  blackish  brown,  the  tips  of 
the  hairs  hazel;  throat  lighter  than  chest  and  belly;  upper  arms  from  shoulders  to 
elbow  pale  yellowish  (about  ''maize  yellow")  to  the  base  of  the  hairs;  fore  arms,  ex- 
ternally, hairs  blackish  for  most  of  their  length  with  long  yellowish  tips;  inters 
nally  much  darker;  hands  blackish  with  li^t  tips  to  the  hairs  proximally;  hind 
limbs  nearly  like  the  upperparts,  but  lighter  on  the  outside  of  thighs;  hind  feet  nearly 
black,  the  hairs  with  hasd  tips  proximally;  tail  colored  nearly  like  the  back  but  with  a 


suffused  with  fulvous  or  rufous  than  either  apiculatus  or  brunnnta. 


Cebus  sequatorialis  sp.  nov. 

Type,  No.  34273,  9  ad.,  Manavi  (near  sea-level),  Ecuador,  Jan,  17,  I9I3;  Wm. 
B.  Richardson. 

Upperparts,  from  nape  posteriorly,  pale  cinnamon  rufous,  darker  along  the  mid- 
line of  the  back;  front  and  sides  of  head  pale  yellowish  white;  a  narrow  black  trans- 
veree  line  on  the  forehead,  from  nhich  &  narrow  median  black  line  descends  to  the 
nose,  and  an  mdiatmct  blackish  line  runs  from  the  posterior  border  of  the  eye  to 
the  mouth;  limbs  externally  like  the  bodj,  hands  and  feet  a  little  darker  (more 
brownish)  than  the  arms  and  legs,  ventral  surface  a  little  paler  than  the  flanks. 
the  chest  IiRhter  than  the  belly,  tail  above  dull  wood-brown,  darker  than  the 
body;  under  surface  of  tail  much  paler  than  the  upper 

Total  length  (type,  measured  from  the  skm),  840  mm  ,  head  and  body,  445;  tail 
vertebra',  395;  hind  foot,  124.  Adult  male  (from  skin),  total  length,  930;  head  and 
body,  480;  tail  vertebra;,  450;  hmd  foot,  130, 

Skull,  adult  male  and  female  (type),  total  length,  97,  88.3;  basal  tengt.h,  67,  60; 
fyBomatic  breadth,  68,  — ;   orbital  breadth,  58,  49;    interorbital  breadth,  6.2,  4; 
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postoibital  breadth,  41,  38.6;  breadth  at  canines,  28.5,  23.5;  breadth  of  braincase, 
53,  50;  palatal  length,  33,  20;  palatal  breadth  at  m^  19.2,  18;  nasals,  18  X  11, 
13  X  8.6;  maxillaiy  toothrow,  23.4^  21. 

Represented  by  4  adults  (2  males,  2  females)  and  1  young  (half  grown), 
all  from  Manavi,  Ecuador.  They  are  all  very  uniform  in  coloration  except 
one  old  male,  which  is  darker  and  less  rufous  than  any  of  the  others.  Hence 
one  of  the  females  has  been  selected  as  the  type. 

Cebus  cBquatorialis  appears  to  more  resemble  Cebus  unicolor  Spix  than 
any  other  described  species,  the  type  locality  of  which  b  Eg&,  at  the  mouth 
of  the  Rio  Teff^,  Brazil,  and  thus  too  far  from  the  arid  coast  region  of  Ecua- 
dor for  the  two  forms  to  be  very  closely  related. 

A  single  specimen  (an  old  male  in  faded  worn  pelage)  from  Gualea  (alt. 
7000  ft.)  seems  to  be  also  referable  to  C.  CBquaiorialis,  although  at  first  sight 
it  looks  quite  different,  but  the  paler  coloration  is  doubtless  due  to  the 
wearing  and  fading  of  the  pelage,  the  Gualea  specimen  having  been  taken  in 
July  and  the  others  in  January. 
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New  names  of  genera,  subgenera,  species,  and  subspecies  are  printed  in  baaty-faestf 
tjpe.  also  the  main  references  in  a  series  of  references. 


Abderites,  121. 

Abudefduf  saxatilis,  261,  264,  266. 

Acanalonia  bivittata,  528. 

latifrons,  528. 

pumila,  528. 

servillei,  528. 
Acanthia  humilis,  499. 

interstitiaUs,  499. 

pallipes,  499. 

signoretti,  499. 

sphacelata,  499. 

xanthochila  var.  limbota,  499. 
Acanthocephala  declivis,  519. 

confratema,  519. 

femorata,  519. 

terminalis,  519. 
Acanthochila  exquisita,  507. 
Acanthunis  chiruguB,  205. 
Acinopteru8  acuminatuSi  534. 
Aoutidis  inomata,  530. 

semicrema,  530. 

tartarea,  530. 
Acysta  persese,  507. 
Agallia  consthcta,  531. 

deleta,  531. 

lyrata,  531. 

novella,  531. 

sanguinolenta,  531. 

variata,  531. 
Agelaius  icterocephalus  bogoteniii,  191, 

636. 
Akodon,  359. 

tolimse,  357. 
.   Akodontini,  359. 
Aloeorhynehus  grandis,  524. 

phymatophora,  524. 


AJlen,  J.  A.,  review  of  the  genus  Micro- 
sciurus,  145-165;  two  new  mammals 
from  Ecuador,  199,  200;  manmials 
from  British  East  Africa,  collected  on 
the  third  African  Expedition  of  the 
American  Museum  by  William  S. 
Rainsford,  337-344;  new  South  Amer- 
ican bats  and  a  new  Octodont,  381- 
389;  new  South  American  Sciuridse, 
585-597;  new  South  American  mon- 
keys, 647-655. 
AUodon,  117. 

fortis,  119. 
Allotheria,  117. 
Alouatta  seniculus  bogotensis,  648. 

seniculus  caquetexuiiB,  650. 
Alydus  (Burtinus)  notatipennis,  521. 
femoralis,  521. 
pilosulus,  521. 
Amaurochrous  dubius,  521. 
Ambloctonus,  207. 
Amnestus  pusillus,  525. 
Amorphochilus  schnablii  Ofgoodi,  381. 
Anaoodon,  207. 
Anasa  andresi,  520. 
armigera,  520. 
scorbutica,  520. 
tristis,  520. 
Anehicaratopg,  539-542. 

ornfttut,  539-542. 
Aneurus  politus,  517. 
Angelichthys  ciliaris,  582. 
isabeliU,  582. 
townsendi,  582. 
Animasaurus  carinatus,  114. 
Anisotremus  larugo,  264. 


1  Article  XXX  (pp.  301-493),  'A  Preliminary  List  of  the  Coleoptera  of  the  West  In- 
diet,'  by  Charles  W.  Leng  and  Andrew  J.  Mutchler.  has  its  own  index  (pp.  482-493) ,  and 
therefore  is  not  reindexed  in  the  Index  to  the  Volume. 


quadrilineatiis,  517, 

simitis,  517. 
Aichasia  gla^ata,  530, 
Archimerus  aHhmetuii,  519, 

cftlcarator,  519. 
ArctOcorUa,  (Corixa)  alidominalia,  497. 

(Corixa)  retitulata.  497. 
Arilus  cristatiu.  506, 
Airemonops  coniroslris  conirostris,  184. 

coniroatris  inezpectatft,  184. 
Artoparpus  sp,,  306, 
Arvelius  ulbopunctntua,  524. 
Arvicanthus  nairoha?,  340, 
Arricolida?,  353. 
Arvicolinic,  3.53, 
Aseinum  austrulis.  345- 
Ashniiiiiolla,  101. 
Atelw  atcr,  6.i2. 

loDgimembris,  <i5l. 

robustuB,  li.)2, 
Allieas  iiu^lroriiKirivlM,  307. 

c\igims,  51)7. 


Bathyopsia,  204. 

Bathyphantes  somlcincta,   G40. 
Bedeogule  crassicauda  jacksoni,  342. 
Beds,  Aliaagre.  206. 

Clark  Fork,  204. 

Largo,  206. 

Sand  Coulee,  205. 
Belonochilua  koreshauus.  511, 
Belosloma  teataceuin,  498. 

(Zaillia)  aurantiacum.  498. 

(Zaitlia)  boscii,  49S, 

(Zaitha)  flutnmeum,  498 
Benacua  griseus,  498, 
Blissus  leupopterua,  511, 
Bolodon,  120. 

crassidcDH,  116. 
Bosticra  noHuta,  .529. 
Bolhriocera  tinealis,  527, 

undata,  527, 
Boysia  phenuiodorum,  324, 
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324. 

\  heeri,  44. 
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Brepholoxa  heidemanni,  524. 
Brochymena  annulata,  521. 
arborea,  521. 
cariosa,  521. 
marginella,  521. 
poejd,  521. 

quadripustulata,  522. 
Broom,  R.,  some  points  in  the  structure 
of    the    Diadectid    skull,    109-114; 
structure  and  affinities  of  the  Multi- 
tuberculata,      115-134;      a     further 
comparison    of    the    South    African 
Dinocephalians   with   the   American 
Pelycosaurs,  135-141. 
Brown,  Bamum,  AnckicercUopa,  a  new 
genus  of  Homed  Dinosaurs  from  the 
Edmonton    Cretaceous    of    Alberta. 
With  discussion  of  the  origin  of  the 
Ceratopsian  crest  and  the  brain  casts 
of  Anchiceralopa  and  Trachodon,  539- 
548;  a  complete  skull  of  MonodoniuSf 
from  the  Belly  River  Cretaceous  of 
Alberta,  549-558;    Corythasaunu  car 
marixiSf  a  new  crested  Dinosaur  from 
the  Belly  River  Cretaceous,  with  pro- 
visional classification  of  the  family 
Trachodontids,  559-565;    Leplcceror 
top8,  a  new  genus  of  Ceratopsia  from 
the  Edmonton  Cretaceous  of  Alberta, 
567-580. 
Bruchomorpha  jocosa,  527. 
pallidipes,  527. 
suturalis,  527. 
tristis,  527. 
Buarremon  sordidus,  186. 
Bubalis  lelwel  jacksoni,  339. 
Buenoa  carinatus,  499. 
margaritacea,  499. 
BunophoniB,  287,  294. 
etsagicus,  273. 
macroptemus,  275. 
B3rtho6copu8  robusta,  531. 

Cacajao  roosevelti,  651. 
Calisius  ansemus,  517. 

contubemalis,  517. 
Callicebus  lucifer,  600. 

lugens,  648. 

lugens  duida,  647. 


Callicorixa  kollarii,  497. 
CaUidiiun  agreste,  345. 
Callilepsis  grisea,  639. 
Callithrix  amictus,  599, 648. 

leucopus,  645. 

lugens,  645,  648. 

cedipus,  644. 
Callospermophilus  lateralis,  369. 
Camarasaurus,  dorsal  vertebrae  of,  223^ 

227. 
Camirus  porosus,  526. 
Camponotus  christophei,  57. 

christophei  subsp.  augustei,  59. 

claviscapus  subsp.  occultus,  56. 

fumidus,  51. 

fumidus  var.  illitUB,  51. 

fumidus  var.  iznbecillUB,  52. 

Urvigerus,  52. 

maculatus  subsp.  fratoreuluB,  50. 

maculatus  subsp.  haytianuB,  48. 

maculatus  subsp.  plombyi,  47. 

maculatus  subsp.  soulouquei,  50. 

sexguttatus,  56. 

touBsainti,  60. 

ustus,  54. 

ustus  var.  fumiflsi,  55. 

ustus  var.  sublautui,  55. 

ustus  var.  uljrsses,  54. 
Camptomus  amplus,  125. 
Camptostoma  cauc»,  178. 

sclateri,  178. 
Canis  lateralis,  343. 

mesomelas,  343. 
Canthidermis  maculatus,  266. 
Capito  sequatorialis,  609. 

bourcieri,  608. 

bourcierii  salvini,  608. 

salvini,  608. 

shelleyi,  609. 
Caranx  lugubris,  263,  266. 
Carcharhini2s,  262. 
Cardiastethus  assimilis,  502. 
Cardiocondyla  venustula,  19. 
Castor  canadensis,  370. 
Catonia  picta,  527. 
Catorhintha  guttula,  520. 

mendica,  520. 
Cavia,  373. 
Cebus  SBquatorialiB,  654. 


Chlorospingus    flavigukria    flavigularis, 
190. 

flavigularis  hypopheus,  190. 

llavigularb  marKinatus,    189. 
Chlorot^ttlx  galbanata,  535. 

minima,  535. 

necopina,  535. 

rugicollia,  535. 

spatuktu,  535. 

tergata,  535. 

tunicatn,  535. 

viridia,  535. 
Chondrocera  laticomia,  519. 
Chrysoptilua  putictiguk  guttatua,   612. 

punctiguta  punctigula,  G12, 

punotigula  puncti  pectus,  611,612. 

puactigiila  Btriatifularls,  Ull. 

punctie;ula  uhjelyi,  612. 
Chrysotrogoi)  caligatUH  columbianus, 

007. 
Cicada  biconica,  52(}, 


Cnemodus  mavortiua,  515. 

CockereU,  T.  D.  A,,  Tertiary  Molluaca 
from  New  Mexico  and  Wyoming,  101- 
107;  the  fossil  and  recent  Bombyliida;, 
229-236;  land  shells  from  the  tertiary 
of  Wyoming,  323-325. 

CockereU,  T.  D.  A,,  and  RobmsoD,  BIia&- 
beth,  descriptions  and  records  of 
Coccids,  327-335. 

CockereU,  T.  D.  A.,  MiUer,  Lewis  I.. 
and  Printz,  Morris,  the  auditory  os- 
sicles of  American  Rodents,  347-380. 

Ccereba  inexicana  c&ucn,  186. 

CoUaria  explicata,  500. 
oculata,  500. 

Colohua  abyssinicua  rooaevelti,  344. 

Conococheague  Oiililes,  248-2.54. 

Conorhinus  snnguisugus.  505. 

Copioeenis  iiroratus.  528. 

Coqulllettia  mimetica.  rtno. 

Corizus  bohemani.  518. 
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Corizus  hyalinus,  518. 

lateralis,  518. 

punctatus,  518. 

sidse,  518. 
Corynocoris  distinctus,  518. 

typhseuS)  518. 
Coryphsena  hippunis,  261,  263,  266. 
CJoryphodon,  202,  204. 

Zone,  201. 
€k)rythosauru8  casuariuB,  560. 
Corythuca  floridana,  507. 

goesypi,  507. 

marmorata,  507. 
Craspedoprion  sequinoctialis,  174,  175. 

seqiiinoctialis  sequinoctialis,   176. 

sequinoctialis  flaTUB,  175. 

guianensis,  176. 

intermedius,  176. 

paciflcuB,  174. 
Cremastogaster  steinheili,  21. 
Cremastogaster  victima  var.  steinheili, 

21. 
Creontiades  filicome,  501. 

rubrinervis,  501. 
Crex  femoralis,  169. 
Cricetomys  gambianus  elgonis,  340. 
Cricetulus  griseus,  352. 
Cricetus  cricetus,  351. 
Criocephalus  agrestis,  345. 

cavicollis,  346. 

cervinus,  346. 

cubensifl,  346. 

filitarsis,  346. 

honduranus,  346. 

lacustrinus,  346. 

montanus,  346. 

nubilis,  345. 

obscuriLs,  345. 

obHoletUfi,  345. 

productus,  345. 
Crocidura  flavcsccns  nyansse,  343. 
Crypt  oceruij  hsemorrhoidalis,  38,  39. 

hamulus,  38. 

hamulus  var.  hmsrtianUB,  38. 

variuns  subsp.  nuurginatUB,  39. 
Cr>'ptophycu.s,  243. 
Crypt  ozoon,  239. 

bassleri,  289,  258. 

lx>rcale,  242. 


Cryptozoon  frequens,  242,  247. 

giganteum,  237,  242,  243. 

lachutense,  242. 

minnesotense,  237,  242. 

occidentale,  242. 

proliferum,  237,  242,  244,  259. 

saxiroseum,  242. 

steeli,  242. 

wingi,  242. 
Ctenacodon,  120. 

serratus,  117. 
Cyarda  melichari,  528. 
Cydnus  communis,  525. 

indentatus,  525. 
Cyllocepe  pellicia,  500. 
Cymus  angustatus,  511. 

bellus,  511. 

breviceps,  511. 
C3modontia,  132. 
Csmodontomys,  203. 
Cynomys  gunnisoni,  367. 

leucurus,  367. 
Cyphomyrmex  minutus,  42. 

rimosus  var.  minutus,  42. 
Cyrpoptus  belfragei,  526. 

reineckei,  526. 
Cyrtocapsus  caligineus,  500. 
Cyrtolobus  arcuatus,  530. 

fenestratus,  530. 

nitidus,  530. 

ovatus,  530. 

sculptus, 

tuberosus,  530. 

tumidus,  530. 

vau,  530. 
Cyrtomenus  mirabilis,  525. 

DACTYLOirrs,  388. 

peruanus,  389. 
DamaUscus  korrigum  jemala,  339. 
Dasyprocta,  373. 
Dasypterus  ega  punenflii,  382. 
Deinodon,  303. 
Deltatherium,  312. 
Deltoccphalus  capreatus,  533. 

colonus,  533. 

flavicosta,  533. 

fratemus,  533. 

fratemus  m^ndosus,  533. 


can,  294. 
DichrooscytusmaculutUB,  501. 
Diedrocephnla  coccinea,  532. 
fldviccps,  532. 

Dimetrodon,  136,  137,  138,  139. 

crueiRer,  138. 
Diolcus  chrysoirha'us,  525. 

iiToratus,  525. 
Doldina  prateniiifisa,  506. 
Doryccphalus  vaDduzei,  533. 
Dorydiellu  fluridaiia,  534. 
Dorymyrmex  pynttnicus  var.  tiiger,  42. 
Dncculocepbula  acula,  532. 

floriijann,  532. 

mollipes,  532. 

niollipea  minor,  532. 

reticulata,  532. 

7-guttHta,  532. 
DysderciiaaiKlmr,  509. 

mimus,  509, 

saturellu5,  509. 


Epeira  Kundlachi,  641. 
Epimya  hindei  medicatua.  341. 

norvegieus,  355. 

tullbergi  peromyscuB,  341. 
Epinephelus  adscensionis,  261,  263,  266 

merra,  201,  263. 
Eptesicus  utdinua,  382. 
Eriococcus  borealis,  335. 
Erythrocebus  whitei,  344. 
Erythroneura  comes,  535. 
Esthonyx,  204. 
Eubucco  bourcieri  aquatorittlis,j609. 

bourcieri  bourcieri,  611. 

bourcieri  occldentalU,  608,  610. 

bourcieri  orientalu,  609,  611. 

bourcieri  salvini,  610. 

Imurcieri  ahelleyi,  G09. 
Euchlornis  ricffcri  occidentalis,  630. 
EugiiathoduR  abdoitiinalift,  535. 
Euponera  (Traphyniesopu.*)  stigma,    13. 

(Trachj-mesopus)  sligina  var.Jru- 
13. 
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Euprotogonia,  311. 
Europiella  rubidus,  500. 
Euscarthmiis  septentriozudiB,   176. 
Euschistus  bifibulus,  522. 

crassus,  522. 

crenator,  522. 

ictericus,  522. 

servus,  522. 

tristigmus,  522. 

variolarius,  523. 
Eustictiis  grossus,  501. 

mundus,  501. 

venatorius,  501. 
Eutamias  operarius,  368. 
Eutettix  bartschi,  534. 

lurida,  534. 

marmoratus,  534. 

nitens,  534. 

picta,  534. 

slossoni,  534. 

tristis,  534. 
Eutheria,  132. 
Euthoctha  galeator,  519. 
Euthyrhynchus  floridanus,  524. 

Felis  pardus  suahelica,  341. 

serval  serval,  342. 
Fiber  zibethicus  cinnamominus,  352, 358. 
Ficus  occidentalism  306. 
Fiichia  spinosula,  506. 
Flatoides  punctatus,  528. 
Formica  guineensis,  38. 

hsematoda,  16. 

longicomis,  45. 

megacephala,  22. 

melanocephala,  43. 

salomonis,  19. 

sexguttata,  56. 

stigma,  13. 
Formicarius  analis  connectaiiSi  173. 

nigricapillus,  174. 
Fulica  alai,  171. 

americana,  171. 

americana  coluxnbianfty  170. 

ardesiaca,  171. 

caribsea,  170. 

crassirostris,  169. 

leucoptera,  171. 
Fulvius  atratus,  500. 


Funambulus  pucheranii,  158. 

Galaoo  braccata  albipes,  343. 
Galaxis  attenuatus,  93. 

maculatus,  93. 
Garganus  fusiformis,  501. 
Gastrodonta  coryphodontiu,   105. 
Gelastocoris  oculatus,  498. 
Genetta  bettoni,  342. 

pardina  (?  stuhlmanni),  343. 
Geocoris  buUatus,  511. 

piceus,  511. 

punctipes,  511. 

uliginosus,  511. 
Geomys  bursarius,  371. 
Geotomus  robustus,  525. 
Geotrygon  paito,  194. 
QeroniteB  stigmalis,  230. 
Gerris  canaliculatus,  499. 
Ghilianella  productilliB,  502. 
Gingl3rmo8toma  cirratum,  262,  266. 
Girvanella,  239. 

Glyphidodon   (Abudefduf)   bengalensis, 
261. 

bengalensis,  264. 
Gobiosoma  longum,  143. 
Goniobasis  carteri,  102. 
Granger,  Walter,  note  on  Ploffiaulax, 
134;  on  the  names  of  Lower  Eooene 
faunal  horizons  of  Wyoming  and  New 
Mexico,  201-207.    See  also  Sinclair, 
W.J. 
Gregory,  W.  K.,  note  on  auditory  os- 
sicles in  Rodents,  380. 
Guerlinguetus  eandolaniiiy  590. 

griaaimembra,  589. 

hc^manni,  586. 

hc^manni  znanftTi,  589. 

hoffmanni  quindianus,  587. 

pucheranii  Mlentoniis,  587. 
Gypona  alboeignata,  532. 

cana,  532. 

citrina,  532. 

flavilineata,  532. 

irroreUa,  532. 

rugosa,  532.  - 

sanguinolenta,  532. 

scarlatina,  532. 

striata,  532. 


Henicocepliulus  biceps.  507, 

culjcitj,  507. 
Henicorhina  inornata,  181. 

teucophrys  berlepschi,  182. 

leucophrys  brunn«lceps,  181. 

Icucoplirys  guttata,  182. 

leucophrys  leucophrys,  182. 

prosthdcuca  eucharjs,  181, 
Heptoilon,  203,  207. 
Hcrxus  i)eroultii8,  614. 

plebejus,  514. 

trigut tutus,  514. 
Hiruiulo  colluris,  G05. 

Eonaris,  604. 
Holoccntrus  iiscensionis,  202,  2ti{i. 
HoliKipira  gruigeri,  102. 

leidyi,  102. 
Homacodon,  284,  294. 

vagiiRS,  2S0. 
Hoinulodixca  triquetra,  .'>:(!. 
Honu»nius  grnmmicu.s,  520. 


nyaro Dales,  JOO. 
Ict«rus  bonds,  191. 
Idiocerus  nervatus,  531. 
Idioderma  voria,  531. 

vireacem.,  530. 
Iridio  radifttua,  2C4,  266. 
Iridomyrme\  keitelj,  42, 

keiteli  var.  Bavescens,  43. 

kciteli  vai.  flubfascifttUS.  4.'] 
Isclmorhynchu.s  geminatus,  .'111. 
Isnthrix,  388. 

IlhygrammtMion   camcloides,   279. 
Ixobrychus  ery1hromela.s,   172. 

exilis  bogotensis,  171,  l>36. 


Jalysus   niultLspiiiua,    517. 
percbvatus,  517. 

JassiLs  olitoriu;',  .735. 

Johanii.'sen,  Albert,  petrographic  analvsia 
of  the  Bridget,  Washakie,  and   other 
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Eocene    Formations    of    the    Rocky 
Mountains,  209-222. 

Kannabateomts,  388. 
Kelisia  parvula,  528. 
Kolla  bifida  fasciata,  531. 

fuscolinella,  531. 

geometrica,  532. 

hartii,  532. 

similis,  532. 
Kritosaurus  navajovius,  303. 

Labechia,  246. 
Labrisomus  nuchipinnis,  266. 
Lambdotherium,  202,  207. 
Lamenia  obecura,  528. 
Largus  dayisi,  507. 

sellatus,  509. 

succinctus,  508. 
Lasiochiius  pallidulus,  501. 
Lasiopyga  sp.  indet.,  344. 
Lavia  frons  frons,  343. 
Lecaniodiaspis  nifescens,  331. 
Lecanium  perinflatum,  332. 
Lemminse,  353. 
Lenuniscomys  massaicus,  340. 

pumilio  dimidiatus,  340. 
Leng,  Charles  W.,  and  Mutchler,  Andrew 
J.,  a  preliminary  list  of  the  Coleoptera 
of  the  West  Indies  as  recorded  to  Jan- 
uary 1,  1914,  391-493. 
Leontocebus  martinsi,  645. 
Leontopithecus  oDdipus,  644. 
Lepisosteus,  303. 

L^tocaratops  gracilii,  567-580. 
Leptocorisa  tipuloides,  521. 
Leptogenys      (Lobopelta)     antillana, 
14. 

puncticeps,  14. 
Leptoglossus  balteatus,  519. 

corculus,  519. 

gonagra,  520. 

magnolias,  520. 

oppositus,  520. 

phyllopus,  520. 
I^eptotila  ochraceiyantrii,  317. 
Ivcptoypha   mutica,    507. 
I/^pyronia  anguhfcre,  529. 

(luadrungularis,  529. 


Lethocerus  (Belostoma)  americanus,  498. 

(Belostoma)  uhleri,  498. 
Leucopoecila  albofasciata,  500. 
Libumia  albolineosa,  529. 

andromeda,  529. 

basivitta,  529. 

culta,  529. 

detecta,  529. 

foveata,  529. 

humilis,  529. 

laminalis,  529. 

omata,  529. 

osbomi,  529. 

puella,  529. 

pumila,  529. 

seminigra,  529. 

slossoni,  529. 

teapee,  529. 

tuckeri,  529. 

weed!,  529. 
Ligyrocoris  abdominalis,  512. 

confratamuB,  512. 

htigiosus,  514. 

sloMoni,  513. 
Limnogonus  hesione,  499. 
Llaveia  luzonica,  334. 
Lomatopleura  hesperus,  500. 
Lonatura  (?)  bicolor,  533. 
LophiohTUi,  276,  294. 

aliceps,  276. 
Lophuromys  aquilus  zena,  340. 
Lopidea  floridanus,  500. 
Lower  £ocene,  correlation  of  in  Wyo- 
ming and  New  Mexico,  207. 
Loxa  floridana,  523. 
Lycodes  latitans,  91. 
Lygseosoma  soUda,  509. 
Lygffius  albulus,  509. 

bicrucis,  509. 

facetus,  509. 

formosus,  509. 

kahnii,  509. 

lineola,  509. 

mimulus,  510. 

rechvatus,  509. 

tripligatUB,  510. 

turcicus,  509. 
Lygus  apicalis,  501. 

oUvaceus,  501. 


Rodents,  379. 
Maynea  patagonicn,  92. 
MecolcFRlhuR  gigoatm,  639. 
MegamelanuB  elongatus,  528. 

spartini,  52S. 
Megamelus  marginatus,  528. 

seminigra,  528. 
Mclanipsalla  parvula,  526, 
MelanolesUs  picipes,  505. 
Melanomys,  359. 

chrysomelaB,  356. 
Melichthj's  piceuB,  266. 
Meniscoessus,  118. 
Meniacotheriutn,  206,  207. 
Mesovelia  mulsanti,  502. 
Mel.aeanthus  dccorus.  517. 
Metasolenopora,  239, 
Metatropiphonis  lielfragii,  502. 
Mciira  emarginata,  517. 
Rranulata,  517. 
lobatus,  517. 


aimilia  aimilis,  146,  148,168,  165, 

simonsi,  147,  148, 161,  165. 
Microsus,  288,  289,  294. 

cuspidatiw,  288. 
Microtias,  353. 
Microtoma  carbonaria,  517. 

mordax,  352. 

Microvelia  marginata,  500. 
Hicroxenops,  196. 

millerl,  196. 
Micrutalia  calva,  530, 
Midas  bieolor,  645. 

geoffroyi,  644. 

ocdipus,  644. 

epixi,  644. 
Miller,  Lewis  I,,  see  Cockereii,  T.  D.  A. 
Mineus  strigipea,  524. 
Mionectes  olivaceii^pftllldiu,  177. 
Mirounga  angustirostris,  63.  67 

leonina,  63-79. 
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Misumessus  echinatU8»  641. 
Monalocoris  filicis,  500. 
Monarchis  sordulenta,  527. 
Monoclonius,  308,  543,  544,  549,  551. 

belli,  £50. 

canadensis,  550. 

crassus,  549. 

dawsoni,  550. 

fissus,  549. 

flezuB,  551. 

reciu^comis,  549. 

sphenocerus,  549. 
Monomorium  carbonarium,  19. 

carbonarinm  subep.  ebeninum,  19. 

floricola,  19. 

salomonis,  19. 
Monopsis  tabida,  527. 
Monotremata,  132. 
Mook,  Charles  C,  the  doraal  vertebne 

of  CamarcLsauruSf  223-227. 
Monnidea  lugens,  522. 

geographica,  522. 

guerini,  522. 
Mormopterus  peruanuB,  387. 
Moschognathus  whaitsi,  187,  138. 
Moechops  capensis,  137,  139,  140,  141. 
Mowbray,  Louis  L.,  see  Nichols,  John  T. 
Mozena  obesa,  519. 
Mursena  punctatofasoiata,  261,  626. 
Murgantia  histrionica,  523. 

violascens,  523. 
Murphy,   Robert    Cushman,    notes  on 
the  sea  elephant,  Mirounga  leonina 
(Linn^) ,  63-79.    See  also  Nichols,  John 
TVeadwell. 
Mus  musculus,  355. 

Mutchler,  Andrew  J.,  a  new  species  of 
CriocephaluSf  345-346.    See  idso  Leng, 
Charles  W. 
Mycetes  laniger,  649. 
Mycocepunis   mithi,  42. 
Myndus  delicatus,  527. 

enotatus,  527. 

lunatus,  527. 

pusillus,  527. 

slossoni,  527. 
Myodocha  serripes,  514. 
Myospiza  chorriei,  183. 
Myotalpinffi,  353. 


Myotis  bondA,  384. 

CttuoenBil,  386. 

esmerald»,  385. 

maripensifl,  385. 

nigricans  concinnus,  384. 

punensifl,  383. 

ruber  keaysi,  383. 
Myrmica  sallei,  31. 

simillima,  38. 

(Monomorium)  globularia,  20. 
Myrmopagis  schisticolor,  615. 

schisticolor  sanctsemartse,  615. 

schisticolor  interior,  614. 
Myrmotherula  sanct»-mart»,  615. 
Myxine  australis,  85. 

NiBOGEus  concinnus,  502. 
consolidus,  502. 

Namacus  annulicomis,  520. 

Nandinia  binotata  arborea,  342. 

Nanomeryx,  287. 

Narvesus  carolinensis,  505. 

Naso  robertsoni,  527. 

Nectomys  palmipes,  357,  359. 

Neocselidia  tumidifrons,  535. 

Neomorphus  nigrogularis,  194. 

Neophamus  fimbriatus,  524. 

Neoelossonia  putnami,  533. 

Neotoma  mexicana  fallax,  354. 

(Teonoma)  cinerea  orolestes,  354. 

Ncrsia  lingula,  526. 
microrhina,  526. 

Nerthra  stygica,  498. 

Neurocolpus  nubilus,  501. 

Neuroctenus  simplex,  517. 

Nezara  hilaris,  523. 
marginata,  523. 
pennsylvanica,  523. 
viridula,  523. 

Nichols,  John  Treadwell,  on  a  new  SweU- 
fish  from  Florida,  81-83;  Oobiosama 
longum  and  RimUus  heyeif  new  fishes 
from  the  West  Indian  fauna,  143,  144; 
a  new  Scorpcma  and  a  rare  Ray  from 
North  Carolina,  537,  538. 

Nichols,  John  Treadwell,  and  Mowbray, 
Louis  L.,  a  new  Angel-fish  (An^e- 
lichthy8  townsendi)  from  Key  West, 
581-583. 


insularL-i,  17. 
(Ecleus  boreiilia,  ;i27. 
(Edancab  dorailinca,  511. 
(Edipomidas,  i>43. 

bieolor,  MS. 

geoffroyi,  644. 

Iciicopus,  645. 

inarlinsi,  645. 

cedipus,  644. 

pcKaai-s,  645. 

salnquicnsis,  644. 
(Edipua,  643. 

geoffroyi,  044. 

titi,  644. 
(Enomy.s  hypoxanthus  bacchanle,  341. 
Oliarus  romplectu-s,  .^27, 

dilficilis,  527. 

pkcilus,  .527. 

quiniiuelinentus,  527. 


Otomys  irroratuB  elgonis,  341. 
Ourebia  nionlana  cotloni,  338. 
Oxyfeno,  202. 
Ozophora  burraeisteri,  515. 

trinotatus,  515. 

picturata,  516. 

PACHYHH\MPm:B  co-stancus  saturatiu, 
628. 

mogdaleHEB,  628. 
Fagasa  pallipes,  502. 
Paliurua  zizyphoides,  306. 
Painera  baj^lia,  514. 

bilobata,  514. 

viiictn,514. 
Panga^UR  bilincatus,  525. 

uhleri,  525. 
PantoIaml>dn,   311. 
Parabu locra lis fla vidua,  533. 
Paraca^iida  tuberculata,  535. 
ParahyuH  aberrans,  267. 


INDEX. 


669 


Parahyus  vagus,  267. 
Paralecanium  cocophylke,  334. 

luzonicum,  333. 
Paralichthys  dentatus,  95-100. 

lethoBtigmus,  95,  96. 
Paramys,  349. 
Paromius  longulus,  512. 
Pelitropis  rotulata,  527. 
Pelocoris  carolinensis,  498. 

femoratus,  499. 
Pelycosaurs,  American,  135-141. 
Pentatoma  persimilis,  522. 

saucia,  522. 
Penthima  americana,  532. 
Perigrinus  maidis,  528. 
PeriUoides  bioculatus,  524. 
Periptychus  rhabdodon,  307,  308,  311, 

315. 
Peritrechus  paludemaris,  516. 
Perodipus  montanus,  370. 
Perognathus  penicillatus,  370. 
Peromyscini,  359. 
Peromyscus,  359. 

nasutus,  356. 

truei,  356. 
Petrographic  analysis  of  the  Bridger, 
Washakie,  and  other  Eocene  forma- 
tions of  the  Rocky  Mountains,  209- 
222. 
Petrophyton,  239. 
Pheidole  fallax  subsp.  jelskii,  21. 

f  allax  subsp.  jelskii  var .  antillen8is,21 . 

flavens  var.  haytiana,  24. 

flavens  var.  vincentensis,  24. 

jelskii,  21. 

jelskii  var.  antillensis,  21. 

megacephala,  22. 

moDrens  subsp.  creolfti  25. 

punctatissima  var.  jamaicensis,  24. 

tarresi,  22. 

terresi  var.  illota,  23. 
Phenacaspis  mitchocarpi,  328. 
Phenacodus,  202,  204. 

laticuneus,  290. 
Pheugopedius  macrurus,  180. 

macrurus  connectens,  180. 

mystacalisamaurogastar,  179, 180. 

181. 
mysticalis  consobrinus,  isO,  181. 


Pheugopedius  mysticalis  mysticalis,  180, 

181. 
Phlegyas  annulicrus,  511. 
Phlepsius  attractus,  534. 

cinereus,  534. 

collitus,  534. 

costomaculatus,  534. 

decorus,  534. 

excultus,  534. 

floridanus,  534. 

fulvidorsum,  534. 

fuscipennis,  534. 

irroratus,  534. 

lippulus,  534. 

mimus,  534. 

nebulosus,  534. 

nudus,  534. 

punctiscriptus,  534. 

slossoni,  534. 

truncatus,  534. 
Phodopus  bedfordise,  352. 
Phrynomorphus  bioolor,  534. 

exitiosus,  534. 

obtusus,  534. 
Phthia  picta,  520. 
Phyllodinus  nitens,  529. 
Phylloscelis  atra,  527. 

pallescens,  527. 
Phyllotis,  359. 

boliviensis,  358. 
Phymata  erosa,  506. 

erosa  var.  fasciata,  507. 

erosa  var.  pensylvanica,  507. 

noualhieri,  507. 

vicina,  507. 
Phytocoris  bipunctatus,  501. 

eximius,  501. 

rufus,  501. 
Pictinus  avrivillii,  517. 
Piesma  cinerea,  507. 
Piezodorus  guildingi,  524. 

incarnatus,  524. 
Piezostethus  gelactinus,  501. 
Pinnaspis  buxi,  329. 
Pipra  leucocilla  minor,  623. 
Pissonotus  ater,  528. 

basalis,  528. 

brunneus,  528. 

delicatus,  528. 


PlLoprion,  121,133. 
Ploiaria  Carolina,  502. 
PloiaricKlea  errabunda,  502. 
Pnirontia  infirma,  505. 

languid  a,  505. 

modesla,  505. 
PiEcilocaiwus  lineatus,  501. 

nigriger,  501. 
PceciloHcytus  americanus,  501. 

basalb,  501. 

cuneatus,  .501. 

obHcuru!!,  501. 
Pogonomyrmex  schniitti,  27. 

(Ephehomyrmex)  Sftucls,  29-30. 

(Ephebomyrmex)  schmitti,  27-28. 

(Ephebomyrmex)     schmitti    var. 
Bublnrlgatiu,  29. 
Polygyra  (?)  petrocblora,  103. 
PolymaMtodon,  126-130,  131,  132,  133, 
305,  309,314,  315. 

taoenHiR,  120,  129. 


tiana,  17. 

charapioni    subap.     haytiana 
afBnis,  IS. 

champion  I     subsp.     haytiana 
torquata,  18. 

delicatula,  17. 

elongata  var.  cubxnsis,  18. 

elon^ata  subsp.  sub&tra,  19. 

flavidula  var.  delicatula,  17. 
Pseudoxcnetus  regalia,  500. 
Pteroplatea  altavela,  537. 
Ptilodus,  117,  119,121,131. 

gracilis,  122,  124. 
Ptochiomera  antennata,  515. 

minima,  515. 

nodosa,  515. 
Pycnoderes  4-m8cuiatu9,  500. 
PygiEua  pallidus,  516. 
Pygolampia  pcetoralis,  505. 
Pyramica  gundlachi,  40. 
Pyramidula  ralstonensia,  101. 
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Pyrodenis  gpranadensis,  633. 

masoni,  632. 

scutatus  occidentalifl,  631. 

scutatus  orenocensifl,  632. 
Pyrrhotes  hsematoloma,  518. 
Pyrrhura  albipectUB,  319. 

Raja  sp.,  egg-case  of,  87. 
Ranatra  americana,  498. 

fusca,  498. 

protensa,  498. 
Raphicerus  campestris  neumanni,  339. 
Rasahus  biguttatus,  505. 

hamatUB,  505. 
Redunca  redunca  wardi,  338. 
Reduviolus  capsiformis,  502. 

sordidus,  502. 
Reduvius  personatus,  505. 
Repipta  taunis,  506. 
Resthenia  incisus,  500. 

insignisy  501. 

insitiva,  501. 

intercidenda,  501. 

rubrovittata,  501. 
Reuterscopus  omatus,  500. 
Rhagovelia  plumbea,  499. 

collaris,  500. 
Rhinocloa  forticomb,  500. 
Rhizomyrma  dubitata,  47. 

parvidens,  46. 
Rhombus  Isevis,  96. 

maximus,  96. 
Rhynchocyclus  sequinoctialis,  174,  175. 
Rivulus  heyei,  143. 

Robinson,     Elizabeth,     see    Cockerell, 
T.  D.  A. 

Saguinus  vidua,  599. 
Saica,  504. 

cruenta,  504. 

erubescens,  505. 

fuBco-vittata,  504. 

rubella,  504. 
Salacia  pilosula,  516. 
Saldoida  comuta,  499. 

slossoni,  499. 
Saltator  atripennis  canicapi,  182. 
Sarcolemur,  287,  294. 

pygmffius,  287. 


Saurolophus,  543. 
Scaphoideus  albonatus,  534. 

auronitens,  534. 

consors,  534. 

cniciatus,  534. 

immistus,  534. 

jucundus,  534. 

neglectus,  534. 

obtusus,  535. 

opalinus,  535. 

scalaris,  535. 

unicolor,  535. 
Sciurus  alfari,  150. 

chrysuros,  156. 

duida,  594. 

fremonti,  369. 

gerrardi  cueuta,  592. 

gerrardi  salaquansifl,  592. 

igniventris  lamora,  594. 

langsdorffi  steinbachi,  596. 

langsdorffi  uruouxnuBy  505. 

pusillus,  154. 

rufoniger,  151,  153,  158. 

saltuensis  magdalexuB,  593. 

stramineus  zanmuB,  597. 


(Microsciurus 
(MicroBciurus 
(Microsciurus 
(Microsciurus 
(Microsciurus 
(Microsciurus 
(Microsciurus 
(Microsciurus 
(Microsciurus 
(Microsciurus 
(Microsciurus 


alfari,  149. 
boquetensis,  151. 
browni,  151. 
chrysuros,  156. 
isthmius,  157. 
mimulus,  158. 
napi,  163. 
otinus,  156. 
peruanus,  161. 
similis,  153. 
similis  fusculus,  154. 


Sclerurus  mexicanus  andinuB,  622. 
Scolops  angustatus,_527. 

desiccatus,  527. 

sulcipes,  527. 
Scorpaena  coleii,  537. 
Scotinomys,  358. 
Sehirus  cinctus,  525. 
Seniocebus,  643. 

bicolor,  645. 

martinsi,  644. 

meticulosus,  644. 
Sephina  grayi,  520. 
Sigmodon,  359. 


Soluben  pugnax,  522. 
Spangl^ergielk  mexicaoa,  533. 

viil  lie  rata,  533. 
Spuiiopone  bajrtianft,  11, 12. 
Spartooera  confliienta,  520. 

diJTusa,  520. 
Speotyto  cuQicularia  punenslB,  ; 
Sphenacodon  ferox,  HI. 
Sphenopliycus,  247. 
Spheroidcs  harperi,  81, 

niHcululu^,  82. 

maruioratuij,  83. 

nephelus,  83. 

Bitengleri,  82. 

teHtuclineus,  82. 
Spliyroeoris  obliquus,  526. 
Squnlu!^  eniandinus,  85. 
^tachyocncmis  upicalis,  521. 
Stenocrrinus  dorsalis,  528. 

polB-tiis,  528. 

snpclinrivorus,  52S. 


albertenais,  540. 
Sytvicapra  grimmia  nyaosie,  339. 
Sylvilngus  auduboni  minor,  385. 

daulensis,  199. 
Sympliylus  deplanatus,  .'526. 
Synallaxis  azara  elegantior,  618,  62( 

azars:  media,  618,  620. 

truticicola,  620. 

griseiventris,  619. 

gujancnsis  columbianuB,  620. 

giijanensis  inornata,  620. 

mtcsta  obscura,  620. 

piiclica  caucn,  622. 

rutilans  caquetensls,  621. 
Syncerus  caffcr  radcliffei,  338. 
Systemodoii,  203,  205,  207. 


Tachardia  fulgens, 
gemmifera,  334. 
Tachyorycles  splendt 
TaniarLn,  G43. 


331, 
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Tangara  aurulenta  goodsoni,  188. 

aurulenta  oecidentalifl,  188. 

florida  auriceps,  188. 

guttata  tolima,  187. 
Tangia  sponosa,  527. 
Tapinoma  melanocephaliim,  43. 

opacuxn,  43. 
Targionia  gutierrezue,  329. 
Tatera  dimdasi,  341. 
Taurotragus  oryx  pattersonianus,  338. 
Telemona  collina,  530. 

conica,  530. 

monticola,  530. 

prsBalta,  530. 

subfalcata,  530. 
Teleonemia  belfragei,  507. 

sacchari,  507. 

scrupulosa,  507. 
Tetramorium?  auropunctatum,  38. 

guineense,  38. 

(Tetrogmus)  simillimum,  38. 
Tettigoniella  occatoria,  531. 
Tet3rra  arcuata,  525. 

bipunctata,  525. 
Teuthis  hepatus,  265,  266. 
Thamnistes  ffiquatorialis,  614. 

anabatinus,  614. 

anabatinus  intermodlui,  614. 
Thamnotettix  comata,  535. 

orbonata,  535. 

perpunctata,  535. 

subcuprea,  535. 
Theropleura  retroversa,  136, 137. 
Thescelus  rapiens,  303. 
Thionia  bullaU,  528. 

simplex,  528. 
Thomasomys  aureus  altoruxn,  200. 
Thomomys  clusius,  371. 
Thrinacodus,  388. 

albicauda,  388. 

ftpolinari,  387. 
Thyanta  antiquensis,  523. 

casta,  523. 

custator,  523. 

pcrditor,  523. 
Thylacoleo,  117. 
ThyreocoriH  ciliata,  525. 

lateruliM,  525. 

minuta,  525. 


Thyreocoris  pulicaria,  525. 

unicolor,  525. 
Thysanophora  onjmnm,  325. 
Tinobregmus  vittatus,  535. 
Tityra  semifasciata  esxneraldn,  320. 
Tomaspis  bicincta,  529. 
Trachodon,  547. 

marginatus,  559. 
Trachodontid^e,   classification   of,   563- 

565. 
Tragelaphus  scriptus  delemerei,  338. 
Triceratops,  543,  544,  547. 

horridus,  543. 
Trichopepla  semivittata,  522. 
Trigonolestes  etsagicus,  273. 
Trigonotylus  pulcher,  500. 
Triphleps  insidiosus,  502. 

tristicolor,  501. 
Tritylodon,  120, 130. 

longsevus,  117,  119. 
Trogon  atricollis,  607. 
Trogonurus  curucui  cupreieauda,  606. 

curucui  tenellus,  607. 
Tropidosteptes  cardinaUs,  501. 
Tylopelta  brevis,  531. 
Typhlocyba  flavoscuta,  535. 

rubricata,  535. 
Tyrannosaurus,  547. 

Umbonia  orizimbo,  531. 
Unio  mendax,  106. 

subspatulatus,  105. 

vetustus,  105. 

WMatchenBifl,  105. 

Vanduzea  triguttata,  531. 
Velia  brachialis,  499. 
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